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AvTwon oF “cuniosrrizs oF scrence,” “ ruInes Kor GENERALLY KNOWN,” Bro. 


“ Tt ls by efforts such as ynzs (hat the foundations of new discoveries are daily laid 
it is by efforts such as yours that the false clouds of error and prejudice are 

removed; and the final result of your toil and evetinion the shining 
Unvarnished truth.” — fhe Bari of ork: Proceed 
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turned to England on hig intment to 
From 1813 until 1816 he ie 
Vices on the Niagara frontier, in 1814, 
mention in the despatches of the Lieutenant-General 
9 and for his conduct he wag directed by the Master- 
Ordnance to wear the word “ Ni on his dress 
ments. In 1818, and again in 1 19-1820, we find 
capacity of Astronomer—an appointment he obtained 
recommendation of the President and Council of the 
ciety—accompanying the first two Arctic Expeditions, 
Captain Ross and Captain Parry, to ascertain the 
“ North-West Passage, He wag next, in 1821, J 
ere employed in H.M, ships Pheasant and Griper 
i direction for that purpose by the Admiralty), i 
ee series of pendulum experiments for determini the 
a tl LONDOS : earth, at or near the pari lehesiee a 
i PRINTERS, CHAYDOS-STREET, rica ; and in Greenland, Spitzbergen, and orway. account 
He SAYILE AND EDWARDS, re aa of these experiments, and of a series of magnetic observations and 
Date other physical researches made my Bn in the course of these 
rd -M. Government. 
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two French commissioners appoin 

& War ; and in 1827 and 1828, at the request of the 
Council of the Royal Society, in : 
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eight principal and many minor reports to the volumes of the 
In November, 1861, on the resignation of Sir Benjamin Brodie, 
General Sabine was chosen President of the Royal Society, and 
was re-elected to the same honourable position at the Anniversary 
Meetings of 1862, 1863, and 1864. We subjoin Gen. Sabine’s ablo 
Report made at the Anniversary Meeting in the latter year :— 


THE ROYAL SOCIETY. 


General Sabine opened with a few particulars concerning the 
great Scientific jogue, which hold out a prospect of the com- 
pletion of that important undertaking. The list of Transactions 
and Journals catalogued and to be catalogued has been largely 
increased by correspondence with academies, societies, and learned 
individuals in all parts of Europe and in America ; the numbers 
of titles of papers already copied exceeds 180,000 ; and offers of 
assistance have been received — abroad. i. a 

A manuscript catalogue in eighty-two volumes, with more 
follow, caiiiaien the titles of the several works in chronological 
order, is placed for use in the Royal Society's Library. The next 
Sai nn a puinted catalogue of the whole number of titles, ar- 
ranged tically according to authors’ names, accompanied 

an alpbabetial index of subjects. 
the time the copying and the alphabetical index are complete, 
the 4 ill have expended nearly 20002. on this im- 
portant work. e printing and publishing will of course involve 

a further expenditure ; and on this point General i 
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MAJOR-GENERAL EDWARD SABINE. 5 


looked for on the part of the society, In 
decision, the subject had been ievae under the aan eo 
Government, as it happened, the official answer was received 
an hour or two before the delivery of the address, As anticipated, 
it was favourable. The Lords of the Treasury declare themselves 
ready to print the catalogue at the publie cost, under the 
of the Royal Society. A national character will thus be ‘anon : 
to the great scientific catalogue which, from all we hear concern- 
ing it, it well deserves, 

~ his previous year's address, General Sabine made some re- 
marks on the expediency of combini pendulum pr maps 
with the astronomical sol. guidaaieal spatial about to be under- 
taken in the survey of the great are of the meridian inIndia, Since 
then correspondence on the subject has taken place with the 
Secretary of State for India, who sanctioned the proposal ; and 
Colonel Walker, superintendent of the Indian trigonometrical 
survey, has been authorised to carry out the experiments, The 
Royal Society, being in possession of pendulums anda clock which 
had previously been employed in similar work, were applied to for 
loan of the instruments, which they granted. A vacuum 
ratus, in which the pendulums will be swung at all the stations, 
has been set up in the Observatory at Kew, where Capt. Basevi, 
R.E., during some weeks made himself ically acquainted 
with the instruments and commenced a series of base observations. 
These will be completed early in the year 1865, when the 
lums with the clock and vacuum apparatus will be packed and 
despatched to India, On the close of the operations in that 
country, the instruments will be returned and set up in the same 
place at Kew, and undergo verification. And referring to these 
preliminaries General Sabine says, “We may not 
anticipate that such experiments may henceforward be 
as an appropriate accompaniment to the measure of ares in all 
parts of the globe.” It appears, too, that the science of terrestrial 
magnetism to which, as is well known, General Sabine has espe- 
cially devoted himself, is to be promoted by the , for diree- 
tions have been given that instruments shall be for de- 
termining the absolute values of the three magnetic elements at 
the Indian stations. 

In connexion with this subject, General Sabine mentioned 
several remarkable phenomena enna by the latest of 

i difference of direction 








the address are, Sir John Herschel's “ Cata- 

” Mr. Huggins’s and Dr. Miller's papers, “ On 
of some of the Fined Stars 7" and Mr. Haggins's, ‘‘ On 
of 





the Nebule.” Mr. Huggins's experimental! par 
of the nebule he has examined will be 

- scnieaumeing to the advocates of the nebular hypothesis 
which a few yearsago occasioned much excitement among 
The facts appear to be against those who contend 
that all the nebule could be resolved into stars, or stellar points, 
with sufficiently — telescopes. 


General Sabine 


One other subject remains to be noticed 
mentioned that the Swedish Expedition to Spitzberge » has re- 
turned from the second year of a survey, preliminary to the mea- 


surement of an arc of the meridian ; and no doubt us now enter- 
tained of the practicability of the measurement « fan arc of at least 
three degrees, with a possibility of farther extension. The report 
upon this preliminary survey is to be published in the course of the 
winter ; and the summer of 1565 is looked forward to for the com- 
mencement of the arc itself. : ; 

The ings terminated, as usual, with the delivery of the 
medals, election of Council and officers, and the anniversary 


The Society have this year (1564) confined the award of 
to members of their own body. Mr. Charles Darwin, 
some years had a Royal Medal, has now been selected for 
_ Medal i in recognition chiefly of his long and eminent 
me in , zoology, and physiological botany. The 
subjects were y set forth on the presentation of the medal, and 
Origi > 
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7 
award. This on the one hand : on the other, I'beliewe that, both 


collectively and individually, we agree in every 
bond-fide Lode into the trathe of nature ase ited 
— ; and we also know that in the history 
ppened more than once that h or 

afterwards been found true or fos sage being aowtahnd eee 
powerful minds, have stimulated them to explore new paths of re- 
search, from which, to whatever issue they may ultimately have. 
conducted, the explorer has meanwhile brought back rich and fresh, 
spoils of knowledge.” 

The Royal Medals were awarded to Mr, J, Lockhart Clarkeand 
Mr. Warren De La Rue. Mr. Clarke's investi have , 
been known among the best physiologists ; 
searches on the intimate structure of the spinal cord and brain, 
and on the development of the spinal cord. Mr. Clarke, instead 
of using opaque sections of the parts to be vised a 
process for rendering them transparent, whereby it became 
to trace the finer and more intimate t; and this method 
has not only, in his own hands, proved fruitful in valuable results, 
but, having been adopted by his fellow-labourers in the same 
suit, has been most influential on the general progress of the 
inquiry. 

ir. De La Rue's title to a Royal Medal is, “ his observations: 
on the total eclipse of the sun in 1860, and for his improvements in 
astronomical photography.” In what ~~ a can be 
employed in the former subject can best be seen Philoso- 
phical Transactions for 1862: the series of coloured there 
published are the best record ever yet produced of 
phenomena of a solar eclipse. And what can be | a 
photography in the observation and delineation of other 
objects has been demonstrated by Mr, De La Rue with success. 
As General Sabine observed, ‘‘ No one who has seen 
La Rue’s pictures of the moon can form an idea of their 
sharpness and beauty of definition; a result due to his 
ment of a reflecting telescope of exquisite defining power, 
mirror of which was figured by his own hands, and by 
machinery of his own contrivance.” To him is — 
construction of the photo-heliograph in use at Kew, 

as a model instrument in taking instantaneous 
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at the meeting of the Royal G 

24, 1865, in aid of Capt. Sh Osborn's ‘* Project 

of an ition to Reach the North Pole, and Examine the Polar 
Regions.” Upon this occasion General Sabine said, he most 
heartily concurred in the scheme proposed by Capt. Sherard 
Osborn. H agreed with that gallant officer that it was of great 
importance to give to naval officers opportunitics of enterprise in 
times of peace, and he knew of no better fiekl than that offered 
by Arctic exploration. Many of our most distinguished naval 
men had been trained in that school. There was no period at 
which the Expedition could be so efficiently carried out as the 
present, when so many officers trained in Arctic exploration were 
' still among us, and willing to join in the enterprise; among 
whom was Sir Leopold M’Chotock, who, be understood, was ready 

to give up the command of one of the finest frigates in the service 
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to conduct this expedition. On the part of the Royal Society, he 
; might say there was no lack of objects of the highest importance 
4 to science which they could suggest as requiring investigation by 
ae such an expedition, and he was sure that that society would give 
es its most cordial assistance in preparing the scientific arrangements. 
i 
Cra 
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Mechanical and Useful Arts. 


COMPRESSED AIR AND HIGH-PRESSURE STEAM-ENGINE. 

Mra. H. James, C.E., has invented a Compressed Air and 
Pressure Steam-Engine, for the economic production of 
power, which is expected to cause a complete revolution in the 
working of all kinds of machinery. The editor of the Mi 
Journal, in recording this invention, remarks how singular it 
be should it so happen that the very same indivi 
to the late George Stephenson the liberty of adopting his invention 
of the introduction of tubes into the boilers of 





lapse of 44 years, be again suggesting improvements in 

which are likely to produce a ofl greater revolution hea 
the present invention is applicable to every purpose where 
is required, at a cost so iusignificant as toeclipse at 
sent known, in which the combustion of fuel constitutes the 
agent for its production. The invention, says the Mini 
consists in the peculiar construction and mode of 
by the expansive force of highly compressed air, 
and in conjunction with, steam of > ee 
compressed air being produced and the high-pressure 
duced into the cylinders of the engines at a 
engines are very similar in ns ae and in mode of 
to that of open-topped cylinder, single-stroke steam-engines, 
that their cranks are made of double, or even more than 
their ordinary throw or lengths, to admit of the working 
within them ‘being projected by the foree of the air and 
through suitable pA to any advisable distance 
of the open-topped cylinders ; with the double 
the free escape of the air and steam 
pistons by their expansive force in one 
fresh atmospheric air into the cylinders. 
the return strokes of the 
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stonan for Keating the air contained in the cylinders, in the manner 
before described, which is of Mr, James's invention, and constructed upon 
the mpg pe a which gives it enormous strength, being capable of »us- 
taining « water pressure of 15 tons upon the square inch ; and oceupying, 
independent of brickwork and furnace, » space of only 15 in. square by 5 in. 
7: the working pressure ranging from 300 Ib. to 460 Ib. per inch ; and 
eees epapnoned sie, previous to being heated, 200 Ib, per inch; the 
revolutions of e ~ minute; and the power, as indieated by a 
friction dynometer, 102,483 Ib. raised 1 foot high per minute, or upwards of 
three horse-power, at an expenditure of fuel of 10 lb. per hour, or 3 Ib. per 
hour for each horse-power. Now, taking into consideration the excessive 
friction of this engine, arising from the springing of a wooden frame to which 
it was temporarily attached, and with Gaalee © untree that the pistons 
would not compress the air within them, except when running at a very high 
velocity, there can be but little doabt—et all events, such is Mr. James's 
opinion—that when higher = are employed, with improved machinery 
a = may be reduced to | Ib. per bhorse-power 
en less, ow, supposing his opinion is correct, that it can be 
80 reduced to 1 Ib. of fuel, and the weight space oocupied by the engine 
itself ¥ decreased—which he states will be the case—the value 
of the invention to the public can only be estimated at millions per annum, 
and the most distant probability of such a consummation ought to ensure the 
utmost efforts for its development. 
regards the action of the compressed air and steam upon this 
engine, as evidenced by the effect produced by it, the elastic 
of the former appears to be so intensified by the heat of the 
latter, that it can only be compared to that of gunpowder, the 


ees, to small cannon, and the pistons to that of the 
j at the rate of 800 per minute. The reports pro- 
> a y the ocacenepvaen when allowed to escape suddenly into 
atmosphere (which is not permitted in practice, as the noi 
would be objectionable), are precisely similar to those produced by 
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- a ted = cannon or musketry, 

t t this very simple but important j ; 
will result in the superseding of the present ‘steam-engine on 
account of its portability, and economy, and that it 


i to many novel A 
present engine is much too unwieldy, cumbersome iy 
LONDON FIRES IN 1864, 


“Pom naniber of Fires during the year. 1964 A Ne be 
the previous year by 88, and, compared with the average of suck 
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casualties for the last 31 years, the increase is 646, . The 
drawn by Captain Shaw is that our fires increase in 
ratio to onan ae? in einen te 
Thus, in « period of 25 years, the — 
creased at the rate of 55 per cent, houses at 47 
the annual number of in the same period 
doubled. This is not a pleasing announcement 
gleam of consolation in the fact that the ratio of 
to have reached its limit. The number of London fires 
be doubled in every period of 18 years. Since 1840 it 
quired 22 years to produce the same increase, “ and at 
they seem for the present to have taken their stand.” 
The services of the Fire Brigadejwere required, during 
year, at 1715 fires. Of these, 101 were false 
“ chimney alarms,” and 1487 were ‘fires’ within 
finition of the accident. But these are again eu 
cases of total destruction or serious damage were 
“ slightly damaged” applies to the larger number 
these returns by no means represent the whole 
London passed through in 1864, There is a “ 
accidents “ of which no exact record is kept,” as 
trifling to require the attendance of the firemen. 
these small fires might have been fed into large ones, 
we ought to congratulate ourselves on having escaped 
there were no less than 4000 of them, which we are 
“usualaverage.” To these must be added more than 6000 
on fire, and we have 10,000 cases of this class of accident 
year which had no consequences worth special notice. 
year through, the services of the establishment are called 
every five hours, 
The organization of the Fire Brigade has been much 
within the last few years. The steam-engine has 
roved its superiority over the hand-worked machine. 
w states that it is no longer advisable to 
draw the old engines, which might as well be 
be worked, by hand. The horse-power should p 
transport of light steam machines, and the hand-engine 
as auxiliary to its modern rival. 
by te h with all the docks ha 
ial lines will soon be extended to 
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vatory, ‘cross | 
to the central station in W. The exact 

cali then ascertained by monte map. the spot at 

which the lines converge. process is ‘simply the reverse of 
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INSTITUTION OF CIVIL ENGINEERS. 

Tue Council of the Institution of Civil Engineers have awarded 
the following premiums :—a Telford Medal and the Manby Pre- 
mium, in books, to George Henry Phipps, for his paper “On the 
Resistances to Bodies passing through Water,” —a Telford Pre- 
mium, in books, to John Baldry Redman, for bis paper, ‘*On the 
East Coast, between the Thames and the Wash Estuaries,”—a 
Telford Medal and a Telford Premium, in books, to William Lloyd, 
for his “Description of the Santiago and Valparaiso Railway, Chili, 
South America ; with Remarks upon Resistances from Curves on 
Railways, and upon Coal-Barning Locomotives,”—a Telford 
Premium, in books, to William Parkes, for his ‘‘ Description of 

lately erected in the Red Sea,”—a Telford Modal to 
M. Pernolet (of Paris) for his paper ‘On the Means of Utilizing 
the Products of the Distillation of Coal, so as to reduce the Price 
of Coke ; with Descriptions of the Ovens, and of the Best Pro- 
cesses in use in Great Britain and on the Continent, in the 
Manufacture of Coke,""—a Watt Medal and a Telford Premium, 
in to Thomas Sopwith, jun., for bis “On th 
ytexy re of the Works on the Mont Cenis Tunnel Victor 
Emmanuel Railway, and Description of the Machinery employed,” 

cn 


—a Watt Medal to William Bridges Adams, for his On 
the tal Friction between Wheel Tires and with 
Plans t,”"—a Watt Medal to James Cross his 
“On Structure of Locomotive Engines for ascending 
Inclines, especially when in conjunction with Curves 
on ys," —a Telford Premium, in books, to John Mortimer 
for his paper ‘ On the Closing of Reclamation Banks,” — 
a Side ier Seentaery ceplayed ty eiakne orm, fi bk 
2 gr Machinery loyed sinking Artesian Wells 





Tur Scheme of Messrs. and Hope, for the utilization 
o North London Sewage, cousiats in the senatracdos ahaa 
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condui ith two branches, traversing the whole of South Eg i 






river Crouch lying between the two Bi 
The total of the conduits will be about sixty miles; and 
it is now in ed to irrigate the entice Gieteish qe es aa 5, A 
with the sewage, which, to a great extent, can be pate maa | 
conduit by direct gravitation oF ce Where the 
do not permit this, the sewage wi pum into so 
as to command the higher ground traversed. us ae 
length of the conduit is to be considered, they say, as a 
from which streams of liquid manure may be discharged on all 
the surrounding lands whenever required. 
At the ends of the two branches the sands are bare at low 
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can be advantageously applied. It is not intended at the 

time to advance the sea embankments to the full extent of sands 
uncovered, but only to a perfectly safe and moderate distance, 
reserving power to extend the enclosures at a future period, so 
that ultimately 20,000 acres can be reclaimed. But even 

the limited area to be at first enclosed, added to the lands com- 
manded in the course of the conduits, it is expected page 
jectors that from 60,000 to 80,000 acres will be available on 

the sewage can be used. 

It has been stated that as much as 7000 or 8000 tons of 

sewage per annum per acre can be used beneficially 
Croydon only 3000 tons Py produce an excellent 
quantity of the North don sewage will be about 1 
tons per annum, which, if — as at Croydon, 
$3,333 acres of land only. working of the 
wrobably be to apply on such estates as may 
inclose from the sea, the larger proportion of sewage 
and, on the farms along the course of their 
quantities as the different crops and soils may req’ 
the farmers will agree| to take. The 
command a large country on which to confer 
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manure; a certain outlet on the coast, removed from all but 

very thin na gue an estate »: in 

pasa, a poten Oe 

sewage by a scientific 

they offer to the me 5 
expect will be i and 











fll om ‘the yards 
may 
of ships, the men in the watch on deck, as they are 
pe Sa into the boat, take hold of the lower. 
ropes, and so the boat and themselves immediately, 
, and at once proceed upon their mission of mercy and love 
to save their shipmate; that having been successfully accom- 
the boat is brought alongside, the ship kept a little off, 
to prevent . The lowering ropes, still hanging to the 
davits, are taken of by the men in the boat, and so passed 
through the block in the ring-bolts fore and aft of the boat, then 
after each underneath the roller: so the ends of the ropes 
are then fast together. So that from the yard-arm or extra 
davit the ordinary tackles may be applied, as the seamen can at 
once be made available to lift the boat from off the sea, and thus 
the boat can be safely jowered, and also again re-hoisted at sea, 
with the men in the boat, without loss of time or chance of 


t. 

Mr. Galloway then described his improvement in giving boats 
more floating power, by affixing underneath the floor of the boat 
air tubes—say vulcanised india-rubber or metallic tubes, to be 
secured to the keelson and the timbers of the boat, and covered 
over, and thus protected from damage by the floor; and so soon 
as the boat, from becoming damaged on shipping water by pitch- 
ing or rolling, or from the spray of the sea, has any water within 
her, the water then in the boat acts immediately in connexion 


ee 


MECHANICAL AND USEFUL ARTS. 


5 
signal in the dark and storm and discharge 
iol right coven o oil or wreck the bear Gan et 


To this reeentaive rope lin, whic 


gun, are affixed a few india-rubber rings which represent life-pre- 
servers ; and when the gun has fired the across the 
men in the ship or wreck will lay rope, get 
rvers secured to themselves, and thus they can be drawn, 
‘outing upon the sea, to the boat by the men in the life-boat. 
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IRON-CLADS FOR RUSSIA. 
Messrs, C. Mrrenet & Co. have constructed for the Russian 
armour- 


Government, in the St. Petersburg dockyard, two iron 
plated vessels, of which the following are the details :-—The Ne 
tron Menya (Touch me Not), the larger of the two iron-clads, is 
280 ft. long, 53 ft. broad, and 27 ft. deep. She is covered from 
stem to stern with armour 54 in. thick at the water-line, and 4} in. 
on the remaining surface of the sides, on a backing of teak 12 in. 
in thickness, The armament will consist of 20 200-pounder rifled 
steel guns. The machinery is 450 horse-power, and in addition 
there is an auxiliary engine for working large pumps and driving 
a fan-blast to ventilate all parts of the vessel. The draught of water 
of the Ne tron Menya, when fully equipped for service, and with her 
coals on board, will be 15ft, The launching draught was 9 ft. 9 in., 
the entire armour being on the sides, with the exception of 25 
plates at the bow, and the same number at the stern, which it was 
thought desirable to fix after the vessel should be afloat. A rifle- 
turret similar to the one built on the Warrier is placed on 


F 


upper deck, is covered with 44 in. armour, and is provided with 

electrical apparatus to convey the captain's instructions to the 

gun-deck, the engine-room, and the steersman. As the Ne trom 

Menya is destined chiefly for coast defence and for service in the 

Baltic, she will be only lightly rigged. The second 

built by Messrs, Mitchell and Co., is a double-turret vessel 

the Smertch (Waterspout), and is about the same size and 
on, 


tonnage as, but in all other a great improvement 
the Danish iron turret hip Rol Krake, The chief dimensions 













and is of 200 horse- 
nto two distinct pairs of engines, 100 
2 eyimomes each, for the purpose of driving twin or double screws. 
The object of such arrangement is to usefully absorb the entire 
power of the engines, which could not be done so well with one 
screw on so limited a draught of water, also to give — vessel 
increased power of manceuvring while in action. For a like pur- 
a balanced radder has oo fitted in the bow of the veasel. 
The Smertch is rigged as a three-masted schooner, the fore and 
masts being of iron, and constructed on Captain Coles's 
tripod system. two vessels were launched on the same day. 
THE METROPOLITAN MAIN DRAINAGE 
Im the Year Book of Pacts, 1864, pp. 101-103, we recorded the 
commencement of the Main Drainage Works, and gave a general 
outline of their stupendous extent. Of the works north of the 
Thames, the Northern High Level Sewer, 9 miles in length, has 
been completed ; and the Northern Outfall Sewer, consisting of 5} 
miles of double and treble sewers ; the Middle Level Sewer, 12 
miles long, has been completed, or nearly so ; and the Northern 
Outfall Reservoir, for the storage of sewage. The Northern Low 
Level sewer is, of course, greatly dependent on the progress of 
the Thames Embankment, of which it forms an integral part. 
Already, however, about 5 miles of it have been constructed ; 
whilst of the Western Sewer, over 4 miles have been made, Of 
the works South of the Thames, the Southern High Level Sewer, 
94 miles , has been completed ; and of the Low Level Sewer, 
oie have been constructed ; as also the Bermondsey 
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NEW GUNS, 


EXrextMens have been made on the shore at Crosby, near Liver. 
pool, with a large wrought-iron Gun, made by the —- Steel 
and Tron Company for Mr, Mackay, of Liverpool. The trials 
were of a preliminary nature, intended to ascertain the general 
capabilities of the w apon, and to test the velocity of cylindrical 
shot of various weights with graduated charges o powder. The 
initial velocity was taken by an electrical apparatus, somewhat 
similar to that used at Shoeburyness, With a projectile weighing 
1)0 1b. and a charge of 20 1b, of powder, the initial velocity ob- 


taine 1 was 1508 feet per second. Although the wind blew in 
fitful squalls half a gale across the range, several shots went 
through targets, which were placed at distances of 1000 and 


weight of the gun is about nine tons, and the 
es diameter, The peculiarity of the system in- 
whay is that the shot are plain cylinders, and 
Ithough the gun is rifled, the projectile has no corresponding 
laptatior there is, however, a rotation produced quite suffi- 
ie the shot true in its course, as shown by the holes in 
which were the exact diameter of the shot. 
experiments several important improvements have 
) tin the construction of the gun, as regards its 
length of tube, The projectiles are perfectly cylindrical and 
oth, admitting of no expansion, and requiring no extraneous 
of lead or other material to fit them to the groove of the 
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gun, 48 in the case of all rifled firearms. The gun is practically a 
smooth-bore piece of ordnance with windage grooves, and from 
that circumstance sustaining no injury whatever from any number 


of times it may be fired ; the shot being simply forced out, rotating 
on its longitudinal axis by the action of the revolving explosive 
gases, which lift it upon the axis of the bore at the initiatory ex- 
plosion of the powder ; thus conferring on it a very hi velocity 
and great accuracy of flight, without produci any friction on 
the bore of the gun, the whole of the gases and the shot being dis- 
charged from the muzzle at the same instant. In the experiments 
which have been made with this 12-pounder gun, these peculiari- 
ties have been fully demonstrated. To a very extensive range it 
has been satisfactorily shown that the projectile is with 
wonderful accuracy of aim, as may be readily in’ 
following details :—In No, 1 round, with 1} Ib, of ee at 
an elevation of 14 deg,, the first graze reached 4700 yards; $ 
the same time, in subsequent rounds with a similar charge 
powder, at 10 deg. of elevation, the average range of five rounds 
was 3845 yards, the maximum being 3854, and 

3810. Since the experiments above alluded to were carried out, 
a small alteration was made in the gun with a view to its 
extent of range. This was found to be an improvement, 
various lengths of projectiles, these results were obtained. VW 
1f Ib. of powder, at an elevation of 10 deg. by quadrant, the 
ranges were made:—No, 1 round, first graze 3830 yards 
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promises to be both a ¢ and easily-handled weapon. The 
projector ma hetea coe but he avers that one Perens 
more than le Sted vith neon at ee eas: 
ee: The carriage is fitted with a number of gal Indiarubber 
4 Tuanjrical buffers (in contact by their sides, not extremities, a 

Phased lo grecvec ac tha tak of the gun ; these received the re-(/f 
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shore at : coil, By a simple mechanical arrangement the was re- ey 
fired with ceived in a similar manner on a series of rings fixed below the gun, i 
made its This disposition of India-rubber rings the inventor prefers to any /)/ © ~ 
grane at 4, second 12 ., reached compressors, as they do not make the gun “jump,” to use the: — bs e 
4700 yards before grazing. On Jan. 7, 1865, Me Moker fired a technical ex pression.—A bridged from the Times, i? {tt 
shot 14 in. long, and weighing 116 Ib., with 20 Ib. of powder, from 
the 7-inch gun, at 25 deg. elevation: the shot was found buried i BURSTING OP A MONSTER GUN, 
in the sand (first graze) at a distance of 7153 yards from the gun. +» Tux Trenton (N. J.) Moniter states that the Monster Gun, cast 
F A Gun, stated to be of entirely novel construction, has been at the Wiard Ordnance Works, has een subjected to 80 severe a 
h me * : ‘ test as to cause its almost total destruction. Though of but 15 in. 
: by Major-General Hutchinson. The objects sought to . : : , hs 
¥ — 4 ; : : —firet, that it shall weigh calibre, the gun, from its peculiar pattern, was probably th 
A : ~apteneicg in the new gun are—first, tha ¢ 800 —— bulkiest piece of ordnance ever made in America, being 18 ft. in 
i little more than twenty times, instead of upwards be 500 times, length, over 6 ft. in exterior diameter, and weighing over 46,000 Ib. 
3 the weight of the shot, as is usual ; secondly, — without friction The charge was far greater than any ever before attempted, consist- 
§ it shall impart rapid rotation to the shot; thirdly, that the shot ing of 80 Ib. of quick burning powder, and an elongated shotof 900 Ib. 
: shall be of the form best adapted for ponbeane the bd - ‘ weight ; the cartridge was 15 in, in diameter by 154 im 
target ; and, lastly, that it shall leave no vacuum bebind it, anc the ball a solid double shot 15 in, by 24, This is more than 
| not ricochet when it strikes water. The gun is somewhat like a times the service charge. The gun was fired about dusk, and 
ie lengthened mortar. The chamber is of the usual cylindrical form, caused an explosion by which many in the city, at the distance of 
bat only sufficiently long to hold the powder and wadding. It is two miles, were much alarmed. When the clouds of smoke and ae 
i at the mouth that the chief peculiarity occurs. The shot is termed vel had subsided, it was found that the gun had been blown to | 
Z dise shot. Those used in the first experiment were about the size Sable one piece of about 15,000 lb. weight being hurled a 
| Sites Sheen, Sas ee oom in caleegols te Sees ae ; 
a uw 4 e mu. o ne much > r oe | f 
c letened cae te receive with great exactness the inner half of RUSSIAN ARMOUR-PLATES, — me 
; the dise shot. The more accurate the fitting is the leas the escape Tw April last the first of a series of enormous iron bara, ordered 2 
of gas and the truer the aim that can be taken. When in place to be rolled by the Millwall Iron Company for the Russian Govern- | 
the outer edge of the shot is flush with the muzzle of the gun. ment for the snare, of ‘ powerful iron fort at Cronstadt, | 
The shots weighed 4 lb. 202. The cbarge of powder 6 oz., bei ‘ was rolled most successfully, It is now some years since efforts a 
1-11th part of the weight of the shot, whereas the usual prop on ; have been made to induce our own and various —— ; 
is about one-fourth the weight of the shot. The gun was of nearly 4 sanction the adoption of iron instead of granite in oT os aa 
2001». weight, double, the inventor said, what it ought to have 4 forts; but it is only recently, and since the hg eee ; Perec 
ee ont ial wes 0 + adhe - The shot ; Tron-clads have proved the value of the aystem, that the proposal El 
in a good direction, and pitched 00 yards ond the mark. has been entertained, . j ae 
The other two experiments were at 13 deg. phen for range, ; the above experiments, each bar when peep ee 
and 4 deg. for aim. In either case could the position of the shot, : h six tons, to be 15 inches square, to be tongued The To 
wh fell, be observed. The tide wag out, and doubtless on j in the rolling, and to be perfect in its soundness . ae i 
when they fell, : - : were opened, and the immense mass of was drawn ae 
they, from their rotation, buried themselves in the mud. furnaces were open i : 
sxperiener far as they went, were considered gati Mi forth on to an iron truck, heated to a brilliancy regs er anes <i 
shot stands in a verti a F blinding in its intense whiteness, and instantly changi Brescdirciey iar t 
e ertical position, and rota- eee Hi 
axis of the chamber lying abov. the : ture of the vast factory to a scorch : 
small projection in the interior of the od was upper rectly ih wan guy weal 
ge of the shot. From the ns 
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up a bright, lathbent flame, said to be caused by 
the preasure to which the bar was subjected. This was only the 
first roll, but it had to be passed through three times to reduce it 
to its proper thickness. It was not, however, a# in the case of 
ordinary armour-plates, a mere question of reduction, as these bars 
have to be rolled, tongued, and grooved to fit into each other. Thus 
in the rolling they have to overcome all the peculiar difficulties of 
their construction almost in two operations, which must be done 
while the metal is in a half-melted state, or the whole is apoilt. 
The bara, as we have said, are 15 in. square, but each of these 
ts a most difficult section. In the first place, the lower part 

of the bar has a projecting rib, and in the upper part is a groove, 
Corresponding in size with the rib on the lower half, so that the 
jection of one bar may fit into the groove of the one beneath, 
thus making a solid dovetailed wall of iron. Beyond these, also, 
is & rib at the back of the bar, formed to dovetail again into pro- 
jecting masses of iron in the rear supports of the fort, and in the 
of rolling all these departures from a plane and smooth 

surface have to be formed, and to be formed with so much accuracy 
that each fits into the other, without the necessity of any 
machine planing of surfaces. To give to the mass of metal the 
required section the rollers of the mill are grooved where the raised 
surface is required, and sunk to produce the projecting ribs. It 
took oe sale before all was finished, and at theeompletion of each, 
the workmen, who seemed intensely interested in the success of the 
t, cheered loudly. The last operation was effected by 














_ lifting the bar into a bed, so to speak, made between two inasses 


of iron, and then passing over it an enormous iron roller, which 
removed the curved form the bar had received in passing through 
the rollers. en ee ae it is intended to 
=e resistance with a gun throwi 

test its powers weight, which is in a short ioe ae cause 
mperial Government. —Times, 
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MECHANICAL AND USEFUL ARTS, 
shunt vs the breech-loader also 
re this shooting will be appreciated if we 
the bull ye fa about the siee.of the ansmaan an th 
yards, the shunt Armstrong made the best shooting. At 500— 
yards the Whitworth made one bull's-eye, the Armstrong gung 
also shooting well, the muzzle-loader having the better diag 
it had again at the 800 yards, At the 900 
loader made the best target of the three. 
In the Target Practice of this date, the attack 
yards, with five rounds solid shot. Several shots low, and 
only two passed through the aes On entering the work not a 
man (of the dummies) was found to be hurt, neither was the work — 
at all injured. The shunt gun fired more regularly into the em- 
brasure than either of the other two. The practice now 
began, the Armstrongs firing the segment shell, and the Whitworth 
the shrapnel shell invented by Colonel Boxer ; all the shells havi 
fuzes which were both time and percussion, that is, if they pion. 
exploding by the time fuze, they burst on contact. Every one 
expected to find the representative gunners much eat about after 
tive rounds of these explosive missiles, of which we have had such 
terrific accounts; but on getting into the battery it was found that out 
of the 18 men only one might be considered ‘killed, as the wooden 
shako that did duty for a head was split off, and two others were 
wounded. The whole of this, however, was done by the Arm- 
strong segment shell, from the breech-loader; not a man ‘was 
touched at the other guns. As to the work itself, it remained very 
little injured indeed, and the marks of fragmente-w the targets 
were very few, considering that each shell burst into 72 pieces, 
most of which pieces flew over to seaward. The service segment 
shell, therefore, proved itself the most effective missile. It would 
seem from this experiment that rifled shot and shell are not so + 
effective against a work of this nature as aphates shot and shell, 
as they pierce the earth and burst harmlessly, when the spherical 
projectile would ricochet straight or burst on the face of the work. 
The next thing was to fire shot and shell, common shell, and 
segment shell, at the embrasures and the merlons (spaces 
the openings), at 900 yards. The loading of the monster . 
pounder was commenced. It takes four strong men to lift 
shot on an iron frame, and when it is brought to the gun — 
tackle of ropes and pulleys, with a sheer leg, ia fixed vd 
eight or ten men haul up the shot, and it is rammed dawn i 
upon the by a large rammer worked 
is 90 lb. of powder, but on this 
with only 70 1b. The target was formed of 
by Brown and Co., the upper . 
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that eth was not quite so destructive as might have 
been expected, considering the enormous explosive force employed 
+ ae ipa ed shot. It was not, comparatively, so 
destructive as the Whitworth 70-pounder sbel!, which pierced the 
Bellerophon plate 54 in. thick, with a charge of 25 Ib, at the 
same short range ; to say nothing of the cost of employing a gun 
of this magnitude, which was not made for less than 4000/., and 
costs every time it is fired not less than 30/.— Daily News. 

In June, a very important series of Gunnery experiments took 
place at Shoeburyness. The object was to test the resisting powers 
of a Target representing a section of the ironclad Lord Warden 
and in the same trials to determine the c mparative penetrating 
powers of the Somerset and Frederick guns, and of the An 
vo hemp guns, 

8 regards the guns, the ints to be determined were, first, 
whether the 64-ton Somerset am of 9°22 in. bore, or the 64-ton 
Frederick gun of 7 in. bore, possessed the greater destructive 
power ; and, second, whether the 12ith-ton Gu tory gun of 
9°22 in. bore, or the 11]-ton Armstrong gun of 104 in. bore, 








possessed the greater destructive power. Tuen the results of the 
two ira of guns would show whether the 64 ton guns or the 
12 ton guns did their work better. The Somerset is a 
gun, on the Armstrong tube and coil construction, 
with Armsirong shunt rifling, The Frederick gun embodies 
Admiral Frederick's small-bore gun theory. The gallant admiral 
sup that by the use of a «mall bore, as compared 
with a , in guns of the sane construction, more penetra- 
tive power would be obtained, because the greater mass of metal 
in the small-bore gun would admit of heavier charges than in the 
ee P- The gun is constructed on the tube and coil 
ple the Armstrong, with shunt rifling. Unlike the 
the Frederick is an unsightly gun. Such are the first 
pair of guns—Arinstrong shunt-muzzle loaders, of the same 
t, but of different calibres. Then the heavy factory gun 
or the Anderson, as it has been called, is identical in pattern 
with the well-known Armstrong 300-pounder. From the Arm- 
it differs only in the bore, and in the substitution of a 
steel ‘pv bahar gate barrel ; the barre: 

first and other layers of coil are laid, 

extensions in the manufacture of steel have 
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like the first, are Armstrong shunt-muzzle guns, nearly of the same 
weight, but differing as re, in calibre, ™ ~ 
© weight of the section of the Lord Warden fired at, is 
stated at 400 lb. per sqaare foot. The official doesription tal 
of a target 20 feet by 9 feet, representing the ordinary constrac- 
tion of a wooden armour-clad ship, with the addition of an iron 
skin worked outside the frame of the ship. The scantlings are— 
frame timber moulded, 124 in.; iron diagonal sides, con’ 
the frame timbers, 6 in. by 1} in. ; inner planking, 8 in. thick ; 
iron skin, 14 in. thick ; 7 adie planking, 10 ine’ thick ; rolled. 
armour-plates, 4) in. thick. These scantlings vere ee 
with bolts of 24 in. diameter, Then in the rear of the 
there were the deck beains—lower, 15 in. by 12 in.; upper, 16 in. 
by 16 in. ; waterway, lower, 15 in. by 15 in. ; upper, 13 in, by 
14 in. ; deck planking, lower, 4 in, ; upper, 4 in. na word, the 
target was a perfect section of the ship now building, with lower 
deck and upper deck, lower beams and upper beams, &c. The 
ironwork of the target was the produce of the Millwall 
Ironworks. Battered to ruin as the target was, the armour- 
plates were uncracked, and the bolts proved as unexceptionable as 


the plates, 


The first round fired was from the omnia Lei steel pn 16 lb. 
The shot produced an indent of 36 in., striking the head of an armour 
and eat an a bolt in the rear, Noone on board the ship would have —_ 
65-pr. fired, not with cast-iron shot, but with steel shot, velocity of the 
shot was 1500 feet per second, ss 

In the second round the Somerset 9°22 in. 6}-ton gan, steel round shot, 
weighing 100 Ib. ; charge, 25 1b. The shot struck st the waterways, where 
the target presented an aggregate thickness of 42} in., passed through the 
outer armour-plate, and imbedded itself in the backing. The waterw: 
15 in. by 15 in. beam, was cracked through, but there were no splinters. 
wasw shot in the strongest part of the ship, and showed that a ship of even 
42} in. thick would in time be smashed —— 6}-ton 9°22 in, Somerset, The 
velocity of the shot was 154 ft. per second, 

The next round was fired from the same gun, steel shell, wi empty 
171 Ib. ; charge, 201b.; and bursting charge, 7lb. The outer waa 
ope the woodwork eracked right through, and the armour-plates started. 

he shell effect was trifling. 

In the succeeding practice the Somerset beat the hrereyd * 
Somerset made the larger hole, the hole of the 9°22 in. against in, 
the same charge of powder, and exhibited the greater roeeithe 
other words, the large bore beat the small bore with same charge 
same weight of gun, The velocity of the shot was 1560 ft, re Mf 

The Anderson gun, 12}-tons, sent a 220 1b, steel shot “<— oe 
clean through the target, but at its weakest , namely, on = 
shelf bdew ere, deck beam, where the Tlakness is only 274 in. instead 
of 374 in. in, as elsewhere. 

- paler shot from the Somerset also passed through the outer plate, 


injured; therefore the Lord Warden may be said to be 


the velocity being 1260 feet § on 
rn fi the A: n 20°5-in, gun, 
oat a ra rea ena 
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 rengany give the equivalent 
gat 200 yards. Accord- 
fired with 401b. to ascertain what 
f- would be at 4000 yards, when tired with 
@ execution waa terrible; much more so 
than when the same gun was fired at the same range with 90 Ib, 
of powder. Both shots will very likely long remain on the same 
target, so that what we are here stating admits of very easy veri- 
4 , fication. The target fired at was that made of box oak, faced 
at. with Brown and Co.'s 6}-inch plates, and the point of impact 
was the top or deck part, so that behind the O|-inch armour- 
there were little lesa than three yards of » oak and old 
ron target. The shot strock the armour-plate, went through it, 
wing an armour-plate fragment of 2 ewt. a distance of 25 
ng together with a perfect shower of massive oak fragments, 
or was that the whole damage. On inspection it was found 
that the woodwork was very much crushed in. On the Kpot, 
among the scientific men and officers present, there was but one 
Opinion, and that was, that the strongest iron-clad that would 
swim would be smashed to atoms by the 600-pounder gun at 
4000 yards. On the spot it was also stated that the Americans 
had not been able to fire more than 40 Ib. of cake powder in their 
> naga gun, and that one of them had barst with that 
© powder asea 15 per cent. | 
em Ny po posse: P 36 strength than 
general result of these experiments is sufficien markabl 
we know very little indeed about pen cn “ 
_ Thus we find that with the same charge and jectile, the Le 
tration of the Whitworth shot was greater at 8 yaede than on 501 
‘With the shunt gun shell penetrated more deeply than solid shot, 
Gunners state that the velocity of projectiles increases after 
have left the gun for a short space, Hithertc the statement 
been denied, but these experiments a ly open up the 
= ity ofthe corectnem of he theory afer al Pp 
That bo scien artillerists, W. Armstrong . 
orth have made improvements in their weapons ia udmiteet 
g¢ has been enabled suse peel fens eros : 

























é % that that metal could be 
; standard of | Mr. Whitworth ed of 
of the prope fad be a on a SE lag eld 















hammer in the large masses required, This 
in material between the two kinds of guns remains, howev 
that the Armstrong guns are strengthened by coils of iron shrank — 
on in layers upon the steel tabe where it is required to resist the — 
force of the explosion, while the Whitworth gun is made oo 
yom gaara steel, the rings of metal being forced on in a state 
tension by hydraulic pressure, these stren i i 
being coiled, but cast and hammered. Toocolec ooo sna 
ferent methods of constructing the material of a gun are under 
trial. Then we have the systems of rifling, which are also exceed- 
ingly diverse. The Armstrong system requires a lead-coated shot 
or shell, to be foreed through a polygroove bore from the breech, 
while the Whitworth system employs iron or steel projectiles, 
shaped to fit a polygonal bore so nearly as to leave only a very a 
small space for windage, and loads from the muzzle. Mr. Whit- 
worth has, we believe, given up all idea of producing a breech- 
loading gun, and does not compete in this trial with the breech- 
loading piece he once invented. But Sir William Armstrong now 
competes with his shunt guns in addition to the regular Araw 
gun of the service, and these are muzzle-loaders, firing iron | 
steel projectiles with studs upon them, which work in grooves of “al 
the bore, These guns are by no means a novelty now, for they ; 
have been repeatedly tried at Shoeburyness, and generally, if not ul 
always, with superior success to the Armstrong gun. 600- ‘| 
a is a gun rifled on the same principle, very closely resem- 
ling that adopted by the French artillery and several other 
At the Conversazione of the Institution of Civil Engineers, not | 
the least curious thing shown was a 68-pounder cast-iron shot, re. 


the quality of the metal, and the means of woking i . 





made of Dr. Price's iron, which had been dise ed against an a 
armour-plate at Shoeburyness. The shot is flat into the shape — aa 
of a melon, and is cracked into fragments in ont ee oa 
tion, but all these fragments hold together, ne ; display- ah 
ing an amount of toughness which is remarkable toa degree. ere | 

Leaving out of the question altogether the 600-pounder, the 150 ee 
and 220-pounders which are now at Shoebury have proved them-— 
selves sufficient to destroy almost at a blow every target that a a 






been put before them, even such targets as inventors have brought i 
pela where the mass of iron has been so great as to atone 
render it evident that it could not be borne in going ships. 
For mere harbour-duty, a floating battery with steam-por 
enough to steam in or out of Spithead may be made to car 
inches, or even 15 inches of iron. For ; 
seems as yet to be the utmost limit of 
carry, and 6 inches of iron before these hea’ 


the of resistance th: : 
shipe aller ' to te pounders, The guss. ways. 

















was reached a signal was given, and the gun- 
i deg., with a 16 Ib. 
Hotchkiss's 150 Ib. shells, which passed beyond 
least half a mile, throwing up a volume of water to a 
considerable height. The vessel was then anchored, the shore 
six miles, and the light boat four miles distant. The 
was fired with a charge uf 25 Ib. of powder, the elevation of 
being increased to 24} deg. The flight of the shell occu 
pied 30 seconds, and fell considerably more than a mile beyond 
the vessel. The recoil of the gun at the last discharge was a trifle 
two feet. The manufacturer has orders from the Govern- 
ment for 15 of these guna, which he will be able to deliver at the 
rate of one in every ten days. The gun is constructed on an 
entirely new principle, consisting of successive layers of wrought- 
iron rings compactly welded into a solid mass. The inventor is of 
Opinion that the charge of powder may be increased to 30 Ib., so 
as to gain a still greater range. So far as this partial trial affords 
i the ‘‘ Ames’s” gun exceeds in range all American guns 
by about two miles. — Mechanics’ Magazine, Oct. 7, 1564. 





: NEW SHOT. 

‘ Some experiments have been tried with the chilled cast-iron 
y Shot, cast on Captain W. Palliser’s principle. Hitherto the 
§ effect produced by firing against armour-plates with common 


j cast-iron shot has been almost absolutely nothing. During the 
last two or three years, however, Captain Palliser, of the 18th 
Hussars, has conducted, at his own expense, a series of most 
iments on casting shot in cold iron moulds in- 
stead of hot sand ones, by which, without adding a fraction to 
ng, but on the contrary, reducing it by about 1d. 

the outside of the metal into bardness 
a cast projectile which costs about 2s, 
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peculiarities of oo alliser’s most discovery 
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yet to come which seems likely to affect the broad 


oes. 3 
already obtained—Mr, Krupp’s metal has been the ey 


Brown and Co,'s shots have the next best, and close 


Mr, Krupp’s ; and Mr. Attwood’s have been the next best to Mr. 


Brown's. There has been, however, a wider between the 
rformance of Mr. Brown's and Mr. Attwood’s ‘than there 


yas between Mr. Brown's and Mr. Krupp's, Mr, Brown's — 


metal has been very close indeed upon the excellences of Mr. 
Krupp, though Mr, Krupp’s price per ton is, it is stated, nearly 
double that of Mr. Brown'’s—a difference of cost which is in no 
way justified by the difference in performance. Mr. Brown has 
supplied his stee! shot to the Committee at 351. per ton, while 
the cpst of Mr. Krupp’s metal is stated at 50/.; a difference of 
nearly 70 per cent. in price, when there is certainly not a differ- 
ence of 10 per cent. in effectiveness. Judging from what Krupp, 
Brown, and Attwood have each accomplished, there is no reason to 
doubt but that the steel of the last-named maker, at even 402. 
ser ton, would be to the full as cheap for this country as Mr. 
gatas 4 at 501. One important fact, however, has been ascer- 
tained by these trials—that even Sin. aye unsupported by 
backing are insufficient to keep out steel shot when fired from the 
Armstrong breech-loader with a 10 1b. charge of powder. —Times. 





ARTILLERY EXPERIMENTS AT PORTSMOUTH, 

Now that the competitive firing with the naval 70-pounder Gun 
has concluded, the labours of the Special Committee 
with an inquiry into the future armament of a certain 
tion of her Majesty's ships of war may be said to have termi- 
nated. The Zimes looks upon the Committee as an 
from first to last, although admitting that they have 
not been a greater anomaly than the present laws and 
ments which include the armament of the navy in the army 
annual estimates. These anomalies, it considers, have led to 
errors aud confusion in relation to the outfit of her ‘8 3 
have had a most prejadicial effect upon the important 
of their armament, and have very the 
facts obtained from the experimental sbell firing by 
pounder guns at Portsmouth. ‘‘1t has been 
of fuzes, and even then a lamentable mistake. 
trial of the guns and shells had been sim 
of the ‘ Petman’ fuze (the best known 






























7: apepoy ENGINEERING TRIAL OF GUN-COTTON, 
TRIAL of the powers of Gen-Cotton, as an ive has 
been conducted at Newcastle ; and is described by the 5 ae Ser 
Chronicle as an ordinary stockade, similar to what is commonly 
used in fortifications, 1t was composed of a double row of timber ; 
the first consisting of six balks, each 10 ft. long by 12 in. or 
14 in. square; the timber backing being formed of five balka 
9 in. to 10 in. square. There balks were sunk about four feet 
into the ground, and firmly bedded. Two heavy logs, 7 ft. long 
by 14 in. square, were laid in front of the stockade to form a 
on which to place the shell containing the gun-cotton. The 
timber was the best Menrel. The shell was made at the Elswick 
Ordnance Works, and was of {th inch iron. It was 16 in. 
long by 12 in. in diameter, and in its genera! out!ine was similar 
in form to ove of Sir William Anmstrong’s destructive shells. 
This cylinder contained 25 Ib. of gun-cotton. To preclude the 
possibility of any accident occurring, no one was allowed to ap- 
the stockade nearer than about 300 yards. 
The cylinder was placed upon the bridge, and all being ready 
; the charge was ignited by the electric spark from a distance of 
er. 220 yards. The two centre timbers with their backing were blown 
clean = level with the ground, one large fragment having been 
hurled a di ce of 130 yards ; the other oe, a torn up into 
splinters. The posts left standing were forced outwards to an angle 
of 75 deg. ; and a wide, gaping breach was left in the centre. 
through which an assailant could have easily entered. One of the 
timbers forming the bridge was torn to pieces by the force of the 
ne wna the other was comparatively uninjured, but was hurled 
a of about 40 yards, although its weight was estimated at 
a quarter ofa ton. The force of the explosion had made a par 
a in front of the stockade, and immediately tease d 
oy e fully balf a foot in depth. Portions of the shell were 
seatte all directions ; and many of the spectators carried a 
pieces of the torn and twisted fragments as mementos of this ex. 
edingly successful experiment. The post and rail fence of the 
without breaking the as clean as 
t with a chisel. Berni. 5-0, roti 
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: BLASTING POWER OF GUN-COTTON, * 
A NUMBER benign = have been made at Re 
, Slateford, near Edin , to test the blasting po 
Prentice 


Gun-Cotton manufactured by Thomas a acts 
isin | 





market, Suffolk, on a principle which admits of its 

perly placed in the 4 formed for its reception, 
the form of rope, is divided into lengths of about six inches, and 
varies in circumference according to the force required to be 
exerted. The centre of the twisted cotton rope is hollow, 80 as to 
admit of the fuse being thrust into it. The modus operandi of 
filling the chambers in the rock and firing the — is si 
and reqaires but the exercise of ordinary care and precat 
The boring having been ascertained to be clear, the cotton is 
placed in the cavity piece by piece, and pressed home. Into the 
centre of the topmost “length” the fuse is inserted, and the hole 
is then filled to the top with sand, which is beaten down firm upon 
the cotton, heed being given not to injure the wires connecting the 
fuse with the galvanic battery. 





: ON GUN-COTTON, 

Mn. Scorr Russe. has read to the British Association the Report 
of the Committee “‘ On Gun-Cotton,” from which it appears that 
the investigation is now placed in the hands of a Government 
Committee of scientific and practical men, who are engaged in a 
systematic course of experiments relating to the manufacture and 
keeping qualities of gun-cotton, and its use for artillery, small 
arms, and in engineering ; and the committee of the association 
consider their work accomplished, as the investigation is now bei 
made with greater facilities and means than could have been 
their disposal. Mr, Scott Russell added some oe on the 

rogress nade since the last meeting in the ap ication 
stg He stated that General Hay, of the Tythe School of i 
Masketry, had constructed a new form of cartri suited for the 
Whitworth rifle ; that he had found that the ase of gun-cotton was 
cleanly, and had not the disadvantage of fouling the gun; that hae 
had much less recoil, although the effect was the same ; that one- 
third of the weight of charge was the equivalent proportion, 
that it did not heat the gun. The had 
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rock. had been tried in several places, and it was found that 


one pound of gun-cotton was able to detach from 30 to 60 tons 
weight of rock, 


r. F. A. Abel added some remarks on the chemical condition 







and manufacture of Gan-Cotton. He stated thatt 
of it was much safer and more uniform than that of gunpowder, 
and when made ita stability was permanent and could be relied on, 
He believed the Report of the French chemists against its per- 
manency was founded on experiments made with imperfectly manu- 
factured material. Working with large quantities during the last 
twelve months, he was satisfied it did possess permanence, though 
he stated that under certain conditions of packing and exposure 
to too high a temperature a slight change did take place : this he 
believed arose from some foreign ingredients in the cotton, 





NEW BLASTING POWDER. 


Dr. Freup, of Wilmington, Delaware, has compounded a new 
article, in two separate ingredients, which are mixed upon the spot 
ust before using. The colour of these ingredients is different, one 
black and the other white; they are non-combustible when 

it pad impossible a — or to detonate them; but 

nal parts of each being mechanically mixed, a new compound 
oy weery which is highly explosive, being in fact like oni dhe 
powder, except that its specific gravity is greater, and its explo- 
giveness or strength is much greater. A hole was drilled in the 
to a depth of four feet, and about eighteen inches 
of the powder being put in and tamped, it was fired in the usual 
way, and the explosion which followed was, all the workinen on 
the said, almost twice as effective as the ordinary powder 
would have been under the same circumstances, A test with 
some of the same material in a rifle Showiag'ed great strength as 
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MECHANICAL AND VSEPCL ARTS. — 
handmill in a quarry or on the field, no , 
being needed. The simplicity of the means of its x 
the cause of its great cheapness. The non-explosive 
the component parts of the powder, when separated, is 





THE PRESSURE PRODUCED BY GUNPOWDER, 


Prorrssorn Bannarp, of Washington, has communicated to 
Silliman's Journal an article on the Pressure produced by burning 
Gunpowder in a cannon, in which he shows that the several ex- 
perimenters differ very widely in their results; some stating the 

ure at 7000 or 8000 1b, to the inch, and others at more than 

00,000. Professor Barnard objects to all of the methods pursued 
by the different experimenters, and then remarks that we finall 
have an investigation which leaves nothing to desire—the taeute 
gation made by Messrs. Bunsen and Schischkoff. These eminent 
chemists analysed all of the substances resulting from the com- 
bustion of gunpowder, and calculated the pressure which they 
would exert if confined in the space occupied by the powder before 
it was burned ; taking into account the specific heat of the several 
substances, Professor Barnard remarks that the powder was 
burned under the pressure of the atmosphere only, and 

the opinion that the result would not be materially varied by that 
circumstance, 

The best chemists in New York assert, on the other hand, 
that the burning of gunpowder under the pressure of the atmo- 
sphere only, affords no criterion whatever of the effects which 
would be produced by burning it behind a heavy shot in a 
cannon. By confining the powder, the heat would be far more 
intense, and this intense heat would cause an entirely different 
class of compounds to result from the combustion ; thas destroy- 
ing the foundation of the calculations. 

Captain Rodman’s plan of measuring the pressure of the gases 
resulting from the combustion of gunpowder in a cannon would 
seem, at first thought, to be unobjectionable, It consists in boring 
a hole through the wall of the gun, and screwing into this hole a 
hollow cylinder fitted with a solid piston, the outer end of the piston 
being of diamond form. When the gun is fired, the pressure of 
the gas drives the end of the piston into a sheet of fine, 9 
depth varying with the pressure, The piston is forced 


into another piece of pure copper to the same by means of a 
press, the force of which may be measured, and of the 
gas is taken tobethe same. It hasbeen obj to ‘smethod 


that the inner end of the piston not being in contact with the powder, 7 oa 


the would acquire a very hi in passing ; 
ie hole in the vat py pes. and would strike the 
piston with a force far ing their pressure. It seems to us 
that there is force in this objection. ‘ xh ; 
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EXPLOSION OF GUNPOWDER AT ERITH. 
2 A TERRIFIC explosion of two gunpowder magazines, in Plum- 
2 stead Marshes, occurred a little before seven in the morning of 
ie October lst. The buildings were isolated on the banks of the 
t Thames, and were used for storing and embarking only. Two 
barges lay in the stream, unloading powder brought from Favers- 
ham. A timber stage ranning out into the river, formed a road- 
— the barrels were conveyed to the magazine in 
barrows fitted with copper wheels. The work was proceeding 
satisfactorily when the explosions took place. Whether the work 
of destruction commenced in the barges or on shore, has not been 
determined. ‘The boats disappeared as completely as though 
had never existed. The second explosion following almost 
instantaneously on the first, effectually destroyed the magazines 
bi and the neighbouring cottages. Ten deaths are recorded, and 
: serious injuries to many others. The effects of the explosions 
? ‘were in every way tremendous; they made themselves plainly 
felt through a radius of at least fifty miles. The consternation 
at Woolwich was excessive, windows and doors being blown in 
and many of the inhabitants suffering severe injuries in conse- 
quence, while at a distance the general impression existed that 
an earthquake had paid us a passing visit. The destruction had 
been so complete that there was little opportunity for scientific 
detail, and the direction of the destroying force aid not appear 
to have varied sensibly from radial lines proceeding from the 
ines as a centre. One exception was in the mansion of Sir 
Eardley, which, although very near, suffered but little 
a hill intervening between it and the seat of the explosion, 
which bad apparently exercised a protecting influence. The 
quantity pe exploded was less than 1000 barrels, or short 
of 50 tons; quantity that Purfleet stores is 52,000 barrels, or 
two thousand three hundred tons. 
With to the primary cause of the catastrop 
Mechanica Magazine observes:—"As far ay can be evens the 
owder was actually in situ in the barrels, and these last were 
d up, and in respect ready for transit. Now the 
of po ’ of stout oak at 


= 


os 
ie 
‘ 
iat 
Pia 


















i 
3 
: 





| granulating the , which also lessens the 
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as it frequently occurs that grit, small stones, 







does not take place once in a. Within Ma 
where matters are properly condatey oom pois ; 
seen. There are tiers and tiers of handsome casks 
and that is all. Practically, the powder is shut up 
within the wood alone. In many cases, however, a still 
element of security has been introduced in the of a 
lining to the wood, that is to say, a close and - 
thin—ocopper cask is placed within each one of wood. This is 
intended to prevent the access of moisture, but it is obvious 
that it must equally keep out sparks, Provided, then, that the 
powder is properly headed up in the right kind of kegs, it is 
almost impossible to see how a spark can gain access to it, 
Even a strong flame would require some minutes to penetrate a 
half-inch oak stave ; with the copper lining the time requisite to 
convey heat enough to the powder to explode it, would be con- 
siderably prolonged. List slippers and all the ordinary precau- 
tions usually observed, are intended to provide for the presence 
uf loose powder. But in a magazine, loose powder should have 
no existence ; provided the barrels are what they should be, no 
danger could possibly follow if a man pleased to strike a flint and 
steel for an hour over each keg. That kegs are not invariably 
as good as they ought to be, we admit; but the parsimony or 
negligence which permits the use of a bad or leaky keg is simply 
criminal, and the user deserves to be treated according to his acts. 
All things considered, we are disposed to regard pro- 
perly stored in the best kegs as practically safe  esrg the 
dangers which mere sparks can occasion. ere is no evidence 
to show that it was otherwise stored.at Erith: we are there- 
fore strongly inclined to believe that the cause of the eg 
explosion must be sought for within, and not without, the kegs. 
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MANUPACTURE OF GUNPOWDER. 

Mr. Drarye, of New Forest Powder Mills, Lyndhurst, has de- 
scribed, in the 7mes journal, an invention which he has introduced 
into the above mills, with the greatest suecess—by which means has 
been entirely prevented all danger in the manufacture of — ; 
after the powder has been removed from the grinding-mill. The — 
most dangerous buildings, where explosions so frequently occur 
in establishments of this kind, are the press and penne, Bec 
and the dusting-house, in which many workmen are Bb 
whose lives must be sacrificed, if any one of the buildings id 
unfortunately explode, are 

Mr. Drayne maintains that powder can now be mam 
without incurring risk of life to those employed in eros 
His invention does away entirely with the very dangerous build-— 
ings and their expensive vanalioery, ahd makes no ocd 

iger by not 


returning the dust to be re-milled, re-pressed, and 
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mal, if not superior, to that 
*hane manufacturers may say 
not look quite so angular as their own ; 
in is less angular, it is quite as durable, 
| ite as i, and equal in quality in every respect. 
aa The farms of grain is superior, because he angles will not break 
ig off and form dust in the transit from place to place, as that made 
now by manufacturers is found to do. 











THE CRYSTAL POINTER. 
Mx. Epwanp Sano bas read to the Royal Scottish Society of 
Arts, a “ Notice of the Cryrtal Pointer, and of its application to 
Angular Instruments, to Rifle Shooting, and to Gunnery. The 


S ems 
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i is a priam, with two reflecting surfaces placed perpen- 
to each other, and including, with the two refracting 
: gurfaces, a four-sided solid. Through this the image is seen, not 


reversed, as with a mirror, but inverted, as with an astronomical 

telescope, and remains so, even though the prism be turned on 

ite axis. In using it, jt is turned towards the object to be 

: aimed at ; the operator looks through the glass, and having caught 

Byi sight of the inverted image, brings it to agree with the object. 

By this instrument it is easy to take the altitude or azimuth of a 

star; and so to determine the latitude, the meridian, or the time. 

It is with great advantage as a rifle sight. It is fixed on 

a te poral moved in azimuth by means of a fine screw with a 

divided head ; and that plate is secured to another moving vertically 

and abutting on an arc, divided to degrees and minutes, or marked 

for the divisions of the range. A very few trials suffice to render 

ie the picking up of the object easy ; while the division into degrees 

By and minutes enables us to record the effects of alterations in the 

powder, the weight of the ile, or the mode of 

; peculiar ornate op ~ that Ma the re 
shown. at once aim at 1 ough darkness 

' sit see the stock of the rifle, 
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invention are—first, the in on es thigh 
ee quickly the sot srack by mach but; and ton, \ 





marker perfect safety from accident. The first of : 
is accomplished by an apparatus which enables the marker alme 
instantaneously to cover with « dise the spot struck by 
bullet. The disc, which is of the same diameter as the 
is attached to a light pole or tin tube, of sufficient 
reach any part of the target; and this pole works in a 
trench in front of, and running parallel to, the target. The ; 
which passes through a guide, is made to slide up or down, bya 
cord and pulley arrangement, and is moved to the right or left by 
% cog-wheel which operates on the guide. At a distance of 
yards, and immediately in front of the target, a small und ‘ 
chamber is formed for the accommodation of the marker, 
obtains access to his post by a few steps leading downward from 
the target. In the front of the chamber, and close to its roof, 
is a glazed loop-hole which commands a full view of the target, the 
ground in front of it being bevelled to allow of this. Beneath the 
loop-hole is the apparatus by which the disc is worked ; a connex- 
ion between the two being established through a tunnel about 
two feet in diameter, and formed near the surface of the ground. 
As a means of protecting the apparatus from | injured 
maliciously, the dises placed behind the target may be taken down 
and laid in the marker’s chamber ; which, with the flap over the 
trench in front, may be securely locked up when practice is not 
going on.—Mevhanics’ Magazine. 
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STRUCTURE AND DEFENCE OF SHIPS OF WAR. 

Apwrrat Sin Epwarp Betcuer has read to the British 
Association a paper “On Improvements in the Defence of Ships 
of War.” The author proposes to construct the ship on the eustom- 
ary plan of close iron ribs, but filling up the interstices between 
the iron with condensed teak. Constructing a vessel with 36 in. 
depth of rib, at the vulnerable portions to which shot can reach, 
which will probably involve 12 vertical feet of her side—say 8 feet 
below water and 4 feet above—we should then have a vessel of 
stronger framework than any now built, building, or con’ 
In lieu of teak the Admiral suggested paper or millboard as ‘al 
efficacious. It is of importance to provide ppm 
in the case of ships of the Warrior class, be capable of 
contemplated arimament, independent of the forward and 
com ents. The first object will be the 
sides, or pon gee oval > ed battery 
rolling, by such a disposi framing 
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paper as an opposing meen 1816 at Algiers : 
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+ S etine occasion Sir E, Belcher said, he had alluded to Sree 
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set even Big 

The Chairman of the Section said, he had himself always felt 
considerable difficulty in all the suggestions made from time to 
time for building ships of war, where iron and wood were used, 
on both of which the strength of the ship itself was made to 
depend. It ap to him, apart from the different modes of 
construction which had been suggested from time to time, that 
what they ought to aim at and secure if they coukl, was to build 
a ship wholly of iron, so that the ship, if stripped of all its other 
coating, would still be a water-tight ship, capable of navigating ; 
and in this way they would, of course, have a perfect structure, 


ig: Without that he did not see how they were to encape the dry-rot, 
:. and soon. Of course, that would be an objection to the mode 
; ae nace same Admiral Belcher, as it waa pretty moch to all the 
q es hitherto adopted. To make ships quite invulnerable would 


only be to make them unmanageable at sea. 

on Capt. Wheatley R.N., has also read to the Association a paper 
on this subject, in which he said :— ‘* The result of the experiments 
at Shoeburyness has publicly proclaimed that the 13 in. gun is the 
only gun to be thoroughly depended on to act against iron plates. 
Tt must be, therefore, universally adopted as the chief naval gun, 
It may, however, be modified by the introduction of gun-cotton. 
f As yet we hear of no preparations for its adoption in our navy, 
but as we have mounted up from the 8 in. to the 9 in. and from 
the 9 to the 104, so, I trust, we shall shortly come to the 13 in.” 
Capt. Wheatley next proceeded to submit a system calculated 
to mitigate the great evil which would be caused by fragments of 
iron and splinters of wood, as shown by the experiments at 


Part of this system is to provide screens of oiled south-wester 
canvas tied up between the beams in the wings, and having a 
piece of heavy wire rope at the bottom. When let down imme 
‘diatel struck, a bag of wood shavings is to be forced 

e gap, covered by _—_ and shored up from the inner 

will only stop the main rush of the water ; 

still flow through the irregular crevices, These 

dnagen A plastering the canvas to the side with 

cement, which is said to become fixed under water in a 
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“whole length of the ship, forming therewith 4 s 


Paovesson Rankine has read to the 
Fear on cnn of the Cees ee he fi ‘AL 
:—In previous scientific investigations respecting the 
strains which ships have to bear, it has been usual to sup = the 
ship balanced on a point of rock, or su at the on two 
rocks. The strains which would thus produced are far more 
severe than that which would have to be borne by a ship afloat. 


The author computes the most severe straining action which can — ot 


actona ship afloat—viz., that which takes place when she is 
supported amidships on a wave-crest, and dry at the ends; and he 
finds that the bending action canvot exceed that due to the weight 
of the ship with a leverage of 1-20th of her length, and thatjthe 
racking action cannot exceed about 16-100ths of her weight. 
Applying those results to two remarkably good examples of ships 
of 2680 tons displacement, one of iron and the other of wood, 
described by Mr. John Vernon in a paper read to the Institution 
of Mechanical Engineers in 1863, he finds the following values 
of the greatest stress of different kinds created on the material of 
the ship :—In the iron ship, tension 3°98 tons per square inch, 
thrust 2°35, racking stress 0-975. It follows that in the iron ship 
the factor of safety against bending is between 5 and 6, agreeing 
exactly with the best practice of engineers, and that is a 
great surplus of strength against racking. In the 
tension 0°375 ton per square inch, and thrust 0-293. Here the 
factor of safety is between 10 and 15, which is also agreeable to 
practice in carpentry. As for the racking action, the iron 
ingonal braces required by Lloyd’s roles would be sufficient to 
bear one-third of it, only leaving the rest to be borne by the friction 
and adhesion at the beams of the planking. 





A NEW COMBINATION SHIP. 
‘Turns bas been launched from Mr. Charles Langley’s Commer- 
cial Dock, Rotherhithe, an Alabama-rigged patent 
Ship, of 650 tons burden, intended for = — reggae 
trade. She was built from the design and under the 
dence of &. H. Harrington and Co., the naval architects, of 
Leadenhall-street; and the Admiralty have contracted with 
Mr. Langley, to build an ironclad vessel of war, on the sar 
principle. ‘The mode of construction is this :—The frames the 
vessels are constructed entirely of -— iron of the same 
as that used in building iron ships of a similar tonnage. 
frame is then riveted to a horizontal keel, stem, 
broad enough to fasten the starboard strake to. 
keel-plate is then riveted between the upper and lo 
keel-plates, by means of angle-irons running 







ilar construction to those used in railway bric es. 
floor plates are riveted to the middle line Kelson, betn 
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throughout. straps of iron } by § in. are then let in, 
and on this skin crossed in squares of about 6 feet, fastened through 
frames when they cross, carried from keel to gunwale. A 
suitable = of chunam is then used, and the outer skin of 
94 in. rock elm brought on to the turn of the bilge. Thence up- 
wards 24 in. teak is used. Each plank is fitted to overlap the 
inner seams, and then fastened with yellow metal clench bolts 
to the inner skin, all the holes being carefully bored free from 
fron frames or straps, By this means the planking of the 
; veesels is tied together vertically as well as longitudinally; no 
| copper bolts or metal sheathing are in contact with iron, and the 
vessel is felted and sheathed with copper in the ordinary way. The 
apparent advantage of this system is that there are no through 
seams, no risk of galvanic action, great longitudinal strength ; 
and increased buoyancy, and capacity, over vessels built wholly of 
iron.— Mechanics’ Magazine. 





THE “ROYAL SOVEREIGN” TURRET SHIP-OF- WAR. 
Is the Year-Book of Facts, 1864, pp. 44-48, we gave the details 
of the conversion of the Royal Sovereign into a tarret-ship. We 
now report the first result of testing, in July last, Captain Cowper 
Coles's principle of working monster ordnance on board ship b 
means of revolving platforms protected by cylindrical armour. fe 
was an important point to test the ship under steam off the land, 
for on her first preliminary gun outside Portsmouth harbour the 
steam-pipes of two of her boilers gave way at their junction in the 
: ; stop-valve boxes ; and, with this object in view, Captain Osborn 
5 caused the guns to be fired in every position the ship assumed 
Ae under the influence of her engines and the motion given to her by 
thewind and sea; when thecommunications between the steam-pipe 
and boilers remained in their normal condition, thus proving that 
the ion joints which had been applied in Portsmouth - 
yard were fully equal to the service for which they were fitted, and 
‘would prevent any recurrence of a similar accident to the one re- 
- ferred to, The low angles of 5 deg. to which the ship only reached 
rolling | ted Captain Osborn and Captain Coles 
and in as severe a 












cast-iron shot and 35 Ib. and 40 Ib. charges, a 


elevation of the guns. There was not the slightest vi 
out. The tables on which the turrets and guns stand Ce 


freely, and the guns worked as easily and controllably, as during 
the two days’ previous practice in Helen's Roads ; there was 
also the same absence of concussion or smoke inside the turreta or 
on the lower deck. The Royal Sovereign fired in the above experi- 
ments 20 shots per gun from her five guns, and at different angles 
and degrees of elevation, the highest elevation being 18 deg—an 
extent of elevation which can be attained by the guns of no other 
ship in her Majesty’s navy, whether mounted on the broadside or 
pivoted on the upper deck, 

The Royal Sovereign must be viewed from three distinct posi- 
tions, it being necessary that this part of the question should be 
thoroughly understood in order that no erroneous impressions may 
take their hold on the public mind. These three positions are :— 
1, The hull of the ship; 2, the turrets and their motive power ; 
3, the guns. For the first and third, the Admiralty and War 
Departinent are alone responsible. For the second, Captain Coles 
alone has to answer. We have said enough to prove that i 
Coles’s part in the work has been well and satisfactorily performed. 
With regard to the ship's hull and her guns, a little more remains 
to be said. In the first place, whatever her bebaviour may even- 
tually prove to be at sea, the Royal Sovereign is, after all, but an 
adapted means of floating turrets and guns so as to test the prac- 
ticability of the system afloat. The hull undoubtedly draws too 
much water—that is, swims too deeply—to be of service in shallow 
waters ; it has too much breadth, and exposes an unnecessary area 
of upper-deck planking to plunging fire ; but these and other ob- 
jections which might be urged against the hull of the Royal Sove- 
reign are matters which concern only the Admiralty and the 

ublic, but not Captain Coles, 
3 The ship's panna a more serious matter to deal with. The 
four turret-guns of the Royal Sovereign each weigh 12 tons, and 
have each a bore the diameter of which is 104 inches, ‘They are 
“ coil"’-built, but are simply smooth-bore guns, throwing as 
cast-iron shot of 150 Ib, with 35 1b. of powder as a “full” charge, 
or with 40 Ib. of powder as a “distant” charge. Now, it is evident 
that from this 12-ton gun, with its 10} in. diameter of bore, but a 
miserable return is got with a 1501b, cast-iron shot. The fact 
the guns of the Royal Sovereign should be made by some 
mode of rifling to throw 300 ib. cast-iron shell for : 
with wooden ships, and steel shot and shell of the same 
the benefit of ironclads. It is asserted, however, 


alt 


Sovereign's guns will stand as smooth-bores, and that any — 
pe oon Sie them —o end in their destruction. “This a ne 
gertion reduces the question of the Royal Sovereign's to 


a very narrow com, 
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channels actually existing tn 
. for the ventilation of the 
timber spaces. This is done by converting the latter 
channels of one long air-shaft, constructed along each 
the ship. Through this air-trap a draught is created by 
communicating it into the funnel or ash-pit in steam-ships, or into 
Bini e. ventilators in sailing-ships,—in either case revolving fans, 
worked by hand or machinery, may be used in connection with 
en: a , if an extraordinary amount of ventilation is required ; 
‘and from its diffused action injurious draughts, which are insepar- 
able from all other plans in use, are entirely avoided. Shipowners 
are interested in the success of this system, as it promises to pre- 





= vent dry rot by the free circulation of air which it creates through 
re the whole framework of the ship. But it serves another equally 
fi q important object, —that of the removal of all the foul smells usually 
: Soa prevailing between decks, which are engendered by dampness in 


the timber spaces, and decaying matter lodged in them. This is 
& Very important result to obtain, particularly in troop and emi- 
it ships, as these are often causes of disease in hot climates. 
To perfect the ventilation deep air channels are provided, which 
form part of the deck itself, and act immediately below it, but even 
> ie without these a very efficient ventilation can be obtained, In the 
Bats Royal Sovereign the efficacy of the plan has been already tested, so 
j far as her t state of equipment admits of it; a Very slight 
increase of temperature in the funnel being sufficient to draw a 
current of air th the air-shafts, and necessarily through the 
whole framework of the ship, which passing into the funnel is 
earried high into the open air.—Mechanics’ Magazine. 





Sai: THE “ ENTERPRISE” MINIATURE IRON-CLAD. 
_ Mr. Reep, Chief Constructor to the Navy, has succeeded in 
ie building and coating with 44-inch armour . wooden sloop no 
larger the collier barks which crowd the pool below London- 
bridge. The difficulty thus overcome is very much than it 
as a few words will show. As soon as the : 







































As these ships, however, would have to endure heavy weather, 
and, in case of war, very heavy fighting too, it was necessary to pn 
consider what their condition would be with their unplatedends 
water-logged, and to make the length of the protected part in 
the centre sufficient to bear up the stem and stern when their — 
own buoyancy was destroyed. Upon this principle the Warrior, 
Hilack Prince, Defence, and Resistance were designed ; but the two 
latter, though more than double the tonnage of Nelson's Victory, 
were found to be the smallest which would satisfy these conditions. 
If, therefore, smaller seagoing vessels were to receive the protection 
of iron armour, it was evident that even the system, partial as 
it was, must be given up. The iron wall required for the safety 
of the guns and gunners must be reduced im length, and the 
safety of the lower part of the hull near the water-line provided 
for by a simple armour-belt from five to seven feet wide, so dis- 
posed as to protect the machinery and all beneath it ; the high or 
gun wall of the battery being shortened by only containing the a 
smallest number of guns, but all of the very heaviest ealibre used a 
in war. The attempt to fulfil all these conflicting conditions has _ 3 
been made by Mr. Reed in the Enterprise, the smallest class of 
seagoing vessels of war, the sloop plated with the same armour 
as that which covers the Warrior—4} in. This vessel is of only 
950 tons builders’ measurement, and was intended to carry 17 32- 
pounder guns. This number of guns was at once reduced to 
four, and the number of the crew from 165 to 100. This great 
reduction in the number of guns does not necessarily imply & 
reduction in the weight of metal thrown in a broadside, as the 
guns will be very much larger. The guns actually to be mounted 
in this ship are 110-pounders, throwing 4 broadside of 220 Ib. 5 but 
guns may be carried which would equal in weight of mt Fis 
thrown the original broadside of the 17-gun sloop, and would, Rae 
course, be far more destructive in their action. But, in Li 
transforming a small 17-gun wooden sloop into a 4-gun iron-cased 
sloop, a sacrifice of speed was inevitable. The weight of pre 
pelling machinery was reduced 25 tons, while the a in 
to be propelled was increased 200 tons. The will be — 
from haif a knot toa knot. The speed of the e 
steam alone will be, Ceo hoped, between 9 and 94 knots, ora 
over 104 miles % Hef. 
In ah still fereher to provide for efficient ventilation, and pa 
ticularly with a view to the of the frame of the sh 
a passage is left along the wings on each side and beneath 
flooring of the several divisions. fa thes seateny * 
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tee a ysengran gop round to the river, 

: — wea’ was very rough, she o steamed 104 knota, 
rolled easily and not deeply, turned a full circle in 4 cain. 18 sec. 

in five times her own le ; ia well ventilated, buoyant, and when 
equipped forsea, will draw only 14 feet of water.— Times, abridged. 





NEW IRON-CLAD FRIGATES. 
Tue Admiralty, adopting the plans of Mr. Reed, the new Chief 
Constructor to the Navy, decided to let him carry them out after 
his own manver ; and certain new iron-clads, of all sizes, and to 


% answer various purposes, are now building, and some built. These 
fe vessels are the Enterprise, sloop, four guns, 990 tons, builders’ 
: measurement, and 160 horse-power; the Research, sloop, 1250 

ms tonsa, seven guns, and 200 horse-power ; the Favourite, corvette, 


3 2372 tona, eight guns, and 400 horse-power; the Pallas, 2372 
tons, five guna, and 600 horse-power ; the Zealous, 3715 tons, 16 
guns, and 800 horse-power ; the Lord Clyde and the Lord Warden, 
sister ships, each 4067 tons, 32 guns, and 1000 horse-power ; and 
pais the Bellerophon, 4246 tons, 12 guns, and 1000 hurse-power. Ot 
4 these eight ships the Enterprise was originally designed as a 
of wooden sloop, named the Circassian ; so also were the Research, 
Favourite, and Zealous respectively a wooden sloop, corvette, and 
actually in frame, which Mr. Reed had to adapt as he best 
could ; mn forms of oom therefore, he contends are not such as 

he entirely approves for iron-going vessels, jally in the s 
of the bows, which are much too fine fenedh aan ra render ae 
liable to pitch. The Lord Warden and the Lord Clyde, the Pallas 
on, are entirely from stem to stern of Mr. Reed's 
design. The two former are improvements on vessels of the Royal 
Oak class ; the two latter are quite new, both in principle of con- 
struction and in the purpose they are intended to fulfil, and it is 
of them imere that we wish to speak as the finest samples of 

our new i 
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| Of the armour-plating. It is the first time 









: ; ~ 
ment proved, as far as the heaviest rounds of shot and s 
prove it, that « ship built on such a plan would be abs : 
vu to any artillery known to exist. Her success on 
important point being thus guaranteed, the work 


a pack of hounds—a vessel of such strength and 
mendous weight of guns as in case of an enemy's iron 
into port she can follow them with impunity, and at ~ 

fight them at their moorings, till she either drives them or 
drives them out to sea. As Mr. Penn undertakes that her speed 
shall equal her strength, there seems to be little doubt but that, 
with her impenetrable sides and her armament of ten 300- 

and two 600-pounders, the Bellerophon will be the most formidable 
seagoing frigate the world has seen, The length of this vessel 
is 300 ft., and her breadth 56 ft.; her tonnage 4246 tons, her dis- 
placement 7053 tons; and though carrying the heaviest armour 
and armament ever sent afloat, her pve. F will be only 21 ft. 
forward and 26 ft. aft, less than the draught of ordinary two- 
deckers. The height of her lowest portsili from the water is 9} ft., 
the distance between the guns 15 ft., and the height between decks 
7 ft. Her midship section is smaller than that of the Warrior, 
and to that extent, therefore, she will be easier to steam and sail ; 
she is to have four masts—only the first square-rigged, the three 
others carrying immense fore and aft sails, a rig from which the 
French have got such admirable results with their iron frigates 
under canvas, In the engines of the Bellerophon it is hoped to 
effect a great improvement as regards the consumption of coal. 
The Black Prince, which is now probably the fastest ocean steamer 
afloat, burns at the rate of 44 1b. of coal per indicated horse-power 
per hour ; and on her trial-trip, with her screw going 54 revolu- 
tions, she did 154 knots an hour, and can be depended on at sea 
to average as high as 13, In the Bellerophon, however, it is hoped 
by working with superheated steam surface, condensation and ex- 
pansion, to reduce the consumption of coal to 2} Ib. per indicated 
horse-power per hour. If this great result be effected, she will 
carry 16 days’ fuel instead of nine; and if, as is expected, Mr. 
Penn can get 65 or more revolutions out of her engines, she can — 
be depended on at sea to average 15 knots, or nearly 18 miles, an 


as those of the other iron fri with the a that the 
stringer plates and eo on bracings will all be of steel—that is 
to say, of less than the the 





weight, and more than four times 
of the present system of wrought-iron ings. Steel 
is to be adopted in the frame of this new frigate; and Reed 
estimates that by this method, and while making inf- 
stronger, he will save in weight two . 
italy were infinitely better bestowed in 
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angle-iron stringers of the tough steel we have already spoken of. 
These angle-iron stringers in any metal would be of immense 
atrength, and project from the inner skin 94 in. and 10in. alter- 
nately. Thus they form so many longitudinal shelves of the 
we have mentioned, which run from stem to stern of the 
two under each row of plates; and in these the teak beams 
are laid, the longitudinal layers of the angle-irons keeping the 
beams up to their work, and preventing their lateral splintering ; 
while also support the plates with their edges, and prevent 
their ing in unfairly on the teak. 
ot It ie almost needless to say that the HelleropAon is not thus 
coated from end to end and over all, with this tremendous armour. 
All Mr. Reed's skill would fail to make a frigate seaworthy with 
such a mass of metal to uphold. In the centre and for 90 feet 
of her broadside she is thus protected, from 5 feet below the 
water-line to the level of the upper deck. In this apace are 
her guns, five 300-pounders, with one 600-pounder at each side. 
: ; For the rest of her length there is only a belt of this massive 
Rai oi armour, which goes to the same depth beneath the sea, to #ix feet 
above it, so that she cannot be hit in any part where the water 
could enter. The two ends above this belt are built of tough 
light plates of steel: here the crew and officers will live in 
times of peace, and here there can be as many portholes to the 
cabins and ventilating spaces as in an ordinary passenger steamer. 
In action, of course, all the officers and crew would be in the 
or below the line of the armour, six feet above the water- 
leaving enemies’ shot to pass in and out of the rest of the 
vessel above them as they might happen to strike. No harm 
could be done if this part was nddled through and through in all 
directions ; as at six feet above the sea, scarcely any water could 
enter even in the roughest weather, and with the holes left un- 
As a matter of course, all the engines and magazines 
cover of the plating ; and the great length of the 
the centre | being thus lightened to 
neumbent weight, will render the whole ship, 
in the heaviest weather as a Cunard 
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only five guna, all 1 of the longest rang: 
Sveusbend restunbaie MA \ 
and her tonnage 2372, with a draught of water 18 ft. fo 
as much as 24 ft. aft, in order to enable her to turn very q 
She is of wood, but entirely coated from end to end with 
armour, She is to have a screw of great diameter. Her engi 


are to be of 600 horse-power, and on the economical principle 


carried out with such marked success by Messrs. a 
and Tennent on board of the Mooltam and other of the Penin- 
sular and Oriental Company's vessels, Engined on this prin- 
ciple, she is expected and ought to be able to carry coals 

for sixteen days’ hard steaming ; and with her huge fore and 
sails (only the foremost being square-rigged) should have but 
little occasion to steam at all except in chase, Fourteen 
knots per hour seagoing speed is anticipated from this new 
frigate ; and at this rate, and with her large crew and heavy 
guns, she undoubtedly ought to be able to sweep the seas of 
any number of war-vessels less strongly plated, less heavily 
armed and manned, and less speedy than herself.—Abridged from 
the Times. 





TWIN SCREWS, ¢ 
Tur trial of the Rattlesnake, twin-screw steamship, has been 
attended with the most complete success, and was a further illus- 
tration of the value of the twin-screw system, which will un- 
doubtedly prove a most valuable auxiliary for war purposes, and 
ially so for all ships whose armament is carried on the broad- 
side ; the twin-screws giving vessels a power of revolving nearly, if 
not quite, equal to that of the turret or cupola, In addition to 
this one great advantage in its application to ships of war, 
twin-screw principle also enables any vessel, whether engaged in the 
pursuit of war or commerce, to a great weight with large 
engine-power, at a lighter draught of water, than can be attained 
under any other arrangement of a ship's propelling power. Tt 
is the established possession of these points of superiority over 
the single screw that has led to its large adoption in the merean- 
tile marine of this and other countries ; in the ships of war of 
Russia, America, Italy, and France; and at length into 
Royal navy, in the construction of two 
Reed— the eo —_ — 
of engines, built for , miraity ] 
soar of Cubitt-town; and the Viwen, iron and wood built, 
iron-plated, 754 tons —_ 160 horse-power, built ‘Mr. 


F 


plated, 33 and 167 horee-power 
by io eae her oe =i 

































































of her engines to her tonnage is considered. It was merely a trial 
of engines and speed of the ship, all experiments in making circles 
and revolving under steam being unnecessary, owing to the results 
ed on former trials of veasels fitted with twin screws. Althoagh, 
jowever, no official trial was made of the Ruttlesmnake's power in 
this respect, enough was done to satisfy the most sceptical that 
she possessed the same revolving powers and quickness of motion 
that her sister had possessed before her, and that no vessel fitted 
with a single screw could ever approach. The sister vessel to the 
Rattlemake baa run the distances each way between Wilmington 
and Bermuda in 53 and 54 hours respectively, absolute time. As 
it is 730 miles between the two ports, this gives 1460 miles for 
107 hours’ steaming. The engines of the Hattlernale worked very 
satisfactorily throughout the day's trial. Their revolutions averaged 
120 ; steam pressure, 28 Ib. ; vacuum, 25. The twin screw has 


been found equally successful at sea. 





THE STEAM RAMS, “ BCORPIOX” AND “ WYVERY.” 


Tur following is the description of these vessels (sister ships) 
and their ariament :—Each bas length on water-line, 224 ft. ; 
beam, 42 ft. 6 in. ; depth, 20 ft. ; measurement, about 1890 
tons. Their engines also manufactured by Messrs. Laird Brothers, 
caf are 350 horse-power, on the horizontal principle, with double 

: _ rods. cylinders are 56 in. long, with a 3 ft. stroke. 

are four distinct boilers, which may be used separately or 
together, and 16 furnaces. The whole of the machinery is below 
the water-line. The ordinary hull is of iron, of extra strength ; 
over this is a coating of 10 in. of teak and armour-plates 44 in. 
thick, nearly the whole length of the side, but tapering in thickness 
at bow and stern. The stem curves outwards five below the 

rater-line ; and, being formed of massive wrought-iron, forms: a 


ram of immense penetrating force. This prow, as regards 
—— of the vessel through the aol pra forms tine 
hall. with the view of protecting the 
propeller and glan arrangements 
are two turrets, 


' 





average time of five minutes. The speed ob’ 


- 


MECHANICAL AND 


13 ft. forward and 14 ft. 9 in, aft, 
found to be admirable, and she made 


measured space, 0°906 of a knot, between n's channel 
Fairway buoy and the Victoria channel Fairway buoy averaged 
10490 knots, The starting of the engines is worked by a 
small engine, instead of by hand, which gives the engineers a 
command over them. In reversing, 
work admirably.—Mechanies’ Magazine. 





COATING OF SHIPS WITH GLASS. 

By direction of the Admiralty, experiments, which are stated to 
be highly satisfactory, have been carried out at Woolwich dockyard 
to ascertain the practicability of coating the bottom of iron shi 
on a plan invented by Mr, Leatch: this consists in coating the 
iron surface with gutta-percha or other cement, and on this soft 
material fastening sheets of glass about a quarter of an inch thick. 
The glass is previously bent to the shape of the ship, and 
for the reception of the screw or bolts ; the apertures being lined 
with a soft adhesive composition, which prevents the fastenings 
from coming into immediate contact with the glass, 





SUBMARINE BOAT. 

A werrer from Rochefort states that » Submarine Boat has 
been built in that port: it is shaped like a fish, of which the 
back, rather convex, serves as a deck, but without bulwarks, 
The stern is slightly rounded, and the bow is terminated by a 
spur, partly concealed under water, This boat is traversed length- 
ways by a large pipe laid on the deck. It is by this pipe, which 
is pierced with small holes, that the water enters to sink the boat. 
It is likewise by this pipe that the air enters to lighten the 
boat and bring it up to the surface, The vessel is —— 
means of a screw, set in motion by compressed air, It is 
that the crew of the boat may remain four hours under water. 


This boat, Plongeur, does not draw more than § ft. of ware . 


her engine is of 80 horse-power, steam is replaced by com 


air, and her crew of twelve men are stated to be protected from 


all danger. The Plongeur is intended to be a formidable engine 
of digtrenien, Her spur is formed like a tube, and an incen- 
diary shell may be placed in it, Should an enemy’s fleet be at 
anchor the Plongeur will drive her spur into the nearest 

then retreat, unrolling at the same time a metallic wire. 


at a safe distance an electric spark will cause the complete explo = 


of the enemy's shi 
= the Mechanica! Reubane find the 
experiment made to test the above vessel at 
boat was stated to be so constructed as to admit of 


stich twas provided. Te aly pk Wnt rai 


wing report of an 
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NEW TORPEDO boat. 
Tur New York Herald peaks of a new Torpedo Boat recently 
invented by chief engineer Wood, U.S.N. This vessel is designed 
to explode a torpedo in contact with a ship's bottom, and ia an 
entirely new conception. She is built of wood, is 75 ft. in length, 
20 f%. beam, snd 7 ft. depth of hold. She is constructed in the 
most substantial manner, with heavy beams supported by hang- 
i ing knees, securely bolted and fastened. The deck is crowned 
. about 2 ft. fore and aft, and about as much athwart ships, and 
this will be covered with a thickness of iron armour aufficiently 
strong to make it shot and shell proof. The vessel will sit very 
1 sae low in the water under any circumstances; when not actively 
Hi.) : employed she will float some 20 odd inches above the surface ; 
: but when approaching a vessel to destroy her or engage in blow- 
i ; ing up obstructions, only the crown of her deck will be above 
by: water. There are but three objects above the decks—viz., pilot. 4 
; house, smoke-stack, and ventilator. These only show a few inches 
atthe most. These articles are perfectly shot-proof, and their 
: openings are protected in the most secure manner. 
a The novelty of the vessel is not seen until a visit is made below 
the deck. Away aft is placed the engine, with a cylinder of 
18 in. in diameter, and 18 in. of stroke of piston. This 
engine works a screw of a size capable of forcing the vessel 
the water at the rate of say 12 miles per hour. Next 
comes the boiler, which furnishes steam for the main engine an 
well as for the auxiliary engines, which work the submergin 
pumps, and the mechanism by which the torpedo arm places the 
ice beneath the ship. E ing connected with these 
oe is of the most simple durable kind, and not liable 
to get out of order. Forward of the boiler is the steering wheel, 
-__ Jocated beneath the pilot-house, and then the torpedo machine, 
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_ SOUNDING APPARATUS, 
A great objection to that pues eae aS 


eae 
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es 
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_ 80 the apparent depth, judged of by the length 





currents in the water cause the line of n to be 

of line | y 
is much greater than the real depth. The purpose to 

new Sounder is intended to be applied is for the construction of a 


chart of the bottom of the ocean, which would be of immense ser- — af 
vice in the laying of telegraphic cables; and, apart from such uses, 


the possession of such a map would be of great scientific interest. 
In the improved apparatus the suspension line is altogether dis- 
pensed with ; a rod of iron, furnished with nippers at the extre- 
mity, supports a cylindrical weight capable of being di from 
the rod; above the weight a float of hollow metal is fixed. On 
striking the bottom of the water, the weight is detached, and the 
remainder floats to the surface; a small clock enclosed in the 
paratus is so arranged as to stop by the concussion, so that 
time of descent can be estimated ; a bell is also attached ; an easily 
visible object is fixed above the whole, to avoid any difficulty in 
finding the apparatus after its arrival at the surface. The advan- 
tages of this apparatus for the purposes to which it is destined are 
80 apparent that comment is unnecessary ; close approximation to 
the real depth of the water at various parts of the ocean, with much 
more rapidity than with the old method, will now be obtainable, 
the friction of the line in the water retarding the descent to an 
immense extent. 





NAVAL SIGNALLING, 

Some interesting experiments on Naval Signalling have been 
conducted under the auspices of the Lords of the Admiralty with 
perfect success, The means employed are principally the Electric 
and Lime Lights. The entire system of transmitting the : 
by day and by night is available under all circumstances, and is 
expressed by jets of steam, revolving shutters, a collapsing cone 
or disc bv day; by one bright light by night, and mi fog- 
horn or steam-whistle in a fog. With these means the following 
results have been obtained ;— 

The new code may be said to be based upon the Morse Tele- 
graph, the short and long dashes in the printing of which 
represented by Captain Bolton and Commander Colomb, to whom 
the nation is wie for the ging ee . - Bioeng” 
the time the jets of steam, cone, or dise, or shutter 
bited by day : the time the light is flashed in by night, and the 
duration of the sound emitted by the steam-whistle or fog-horn 
in a fog. For exhibiting the light or cone on board ship, | 
mander Colomb makes 





neers at a cost 


- books. tain Bolton has tho ieee lime 
a which is sapplied by the Wa artme: 
il apr th of about at 


only. 













Com- 
@ duration of the signal pe an fae 
i hanical arrangement is own inven which leaves 
; pothin to the judgment alone of the signalman, and makes usp peak 
only o numerals, which are thus icable Bi 
ignal 
























rn ‘ into which will be con- 
; 2 ut one engine will be 
" ‘maade uso of at a time, the other being a reserve in case of acci. 
dent, and either can be fired up in about half an hour. The auto- 
matic arrangement by which the trumpet is blown and operated 
can readily be changed from one engine to the other. The trumpet 
is intended to revolve half way round and back in about a minute, 
~ sud blow its blasts as it moves around. This apparatus is specially 
intended for Dungeness, where Mr. Daboll has already erected a 
smaller signal of this kind. = 
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2 ARTIFICIAL SUNLIGHT. 

t For many years past atter to evolve from 
; natural elements a gas or 4 ll seale, should 
; equal in quantity and int the Sun 
f So long ago as 1859, Profess wr Roscoe sug- 
5 ~ gested that the fusion of the n 1 magnesium might prove to be 
= the solution of the problem ; and M. Sondgtac as commenced 
the manefacture of that metal on a Jarve ac photographic 
d purposes. Tt has been demonstr by | ng magnesium 
inkl in a spirit or oil lamp, an il! ng power of great bril- 
4 ancy might be gained. The two Professors long since examined 
+ the photo-chemical action of the Sun, compared with a terrestrial 


source of light, and this latter was effected by the combustion of 
magnesium wire. The application of this light may become, it is 
easy to perceive, of vast Importance beyond its photographie uses. 
A burning magnesium wire, of the thickness of 0-297 millimetres, 
evolves as much light as 74 stearine candles, of which five go to 
i ere. Tn order to produce a light equal to that of 74 such 
les burning for ten hours, and in which 20 Ib. of stearine 
aes - a. 72°2 grammes of magnesium wire would be 
required. e@ magnesium wire is prepared by forcing ou 
metal from a heated steel press, having a Pr ate a ed 
bottom. For the purpose of consumption, it may be rolled up in 
fe 3 coils on a spindle, which, by the agency of clockwork, or weights 
; above, could be made to revolve. A pair of feeding rolis would 
push the end of the wire forward, at a rate commensurate with 
far 












a cei ol hgrdioewnaiy fo passes ‘dite 
ag? ie as e38 0! 2 is 

to Photography, we have the hella, testimony po Mr. 

rothers, of chester :—‘ The result of an experiment 1 have 

is, that in fifty seconds, with the magnesium light, I 











have obtained a good negative of an 
being made in a darkened room. “Tene 

want way, in daylight, and in fifty seconds 
equal to the negative taken by the artificial light.” Who 
say, therefore, that at some not distant day, nature and ce. 
may not place at our disposal a substitute for the bright orb of day 

—an artificial sun |—Mechanics’ Magazine. : 





HUGE PIRE BALLOON. aao| 

M. Goparp has made some extraordinary ascents from Cre- 
morne Gardens in a large Fire- Balloon of very peculiar construction. 
M. Godard’s balloon is an enormous structure, made of silk inside, 
and very plain canvas outside ; of the ordinary pear-shape, covered 
with representations of the French Eagle, and having near the 
top a blue curtain rim which serves to break the monotony of its 
whitey-brown surface. It is 117 ft. 7 in. in height ; 95 ft. 9 in. im 
circumference ; 300 ft. 6 in. superficial ; 30,000 ft. in area ; 2005 Ib. 
in weight ; 498,556 cubic contents ; contains 4793 square yards of 
silk in 1910 pieces of 96 stripes; 14 203 feet of stitching ; 96 over- 
laps of joints 154 feet long; making 13,848 feet more of sewing. 
17,244 feet of galloons, which form the net-work ; the galloons are 
stitched on both sides, and contain $4,349 more feet of stitching. 
24 compartments in the parachute require 6824 feet of stitching. 
The total number, 69,324 feet of stitching, contain 2706 days of 
work ; the valve is 4ft. 8in. in diameter, and the is 
24 ft. Sin. ; to the opening of the latter are held, rigged by a 
wooden hoop, 32 cords to sustain the car, which weighs ) 
dish shaped, and 13 ft. 2in, in diameter, with a border of 8 in., 
the whole constructed of several pieces, which can be disconnected 
for convenience of transport. e hoop and the car are also at- 
tached by 64 metal cords. In the centre of the car are an 18-ft, stove, 
including the chimney, 980 pounds in weight ; 6 ft. 6 in. in diameter, 
three cylinders, 3 in. apart from each other, invented by M. 
Godard, with a view to counteract the effects of the radiated heat 
upon the occupants of the ear : inside the flue is a metal colander 
to intercept sparks. The combustible employed in lieu of gas is 
rye-straw, cleaned from the ears, and compressed into ‘The 
total weight of the balloon (including the grappling: iroe and 
is 400 lb. ; two supplementary pumps, 150 1b. ; and 
500 lb.) is 4620 1b, ‘The inflation occupied but 45 minutes. . 








IMPROVED HYDRO-CARBON LAMP, a | 

Mr. G. Satu has patented certain improvements oh 
burning Hiydre-cerben Os The oil is contained ine venation 
the burner, which is somewhat of the argand form, modified to 
suit this particular class of oils; an air-tube is carried entirely — 
through the vessel, and communicates ith the external ai re 
b ‘orations in a stand on which the vessel is pla zs ; 
bY Rs tube is about 3 in, more or less from the top 
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» to about the same level as the top of the 
ir-tul inwards at the top. The top of the wick 

; between these two tubes. The lery carries a deflecting 
cone, the height of which is capable of regulation up and down 
the second tube hereinbefore mentioned ; but the mouth of the 
deflector should be kept slightly above the top of the wick. By 
the jcular arrangement of tubes and cone, and the addition of 
a mney, hydro-carbon oils are burned without smoke or sinell, 
the deflecting cone being properly regulated to ensure these 
effects. —Mechanics’ Magazine. 








PETROLEUM OILS 


Dr. Mancer, in a paper read by him to the Society of Arts, 
thus details the numerous valuable properties of Vetroleum as an 
iluminating agent. It gives off k i than any other 
illuminating material, bearing very fv irable comparison with 
coal gos in that respect; its lighting properties are also superior to 
many other materials at present in ness and freedom 
from smell when burning recommen 
Dr. Marcet then described the various lam} 

leum, and gave a decided preference to the lamp with a flat 
wick of six-eighths of an inch in width. The lecturer then pr- 


ma carhor ‘ 


use: ita clean! 
i it for domestic 
a in use for barning 


| urpos s. 


ea coeded to consider the objections urge d against the use of petroleum, 
; and explained that they only apy lied to oils from which the lighter 
1 and more inflammable portions had not been distilled. To guard 


against any danger he advised pe ople to test their petroleum before 
burning it. Mr. Young had recommended a method to effect this 
sr cea ype the use of a thermometer, which is applicable 

to coal oil and petroleum. He then reviewed the various 
causes of petroleum accidents, and concluded with an account of 
his visit to the petroleum wells of Canada. In the discussion 
which followed, Mr. W. B. Tegetmeier said that the test spoken of 
a7 Young was an improvement upon one which he himself 
















to that gentleman. His great object was to do away 
with a ter, and afford every means of testing these oils. 
He believed the standard of safety ought to be fixed at 130 deg. 

t. Dr. Marcet then called attention to very culpab! 
on the part of certain Government officials in allowing 
if Warrior ironclad to be lighted by means of an oil 


ee Tee ot tchasomable separ at eniry tah 
(The speaker demonstrated this by kindling a small 


: 





or spirit 
oak 


of the oil in question at a short distance from the surface 
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of the liquid.) The spirit was used by blowing through i a 
cm air, which cae charged ‘a os ’ 
burnt like gas. The inventors of this method of illumina 
it the ridiculous name of “ozone gas.” The 
of this spirit in the presence of a light would endanger 
of 600 men and 480,0002. worth of property. Dr. 
considered the use of almost every petroleum oil as not 
with danger. With regard to the Warrior, he had no doubt 
proper precautions were taken to insure perfect safety. Dr. Paul 
stood forth as the defender of the use of all petroleam oils, no 
matter how low their point of ignition, as perfectly n 
safe, With respect to the dangerous oil used on board the Warrior, 
Mr. G. Wilson thought that valuable vessel was hardly the place 
in which to try delicate lighting experiments. 
At a meeting of the Association of Medical Officers of Health, 

a paper has been read on the recent petroleum accidents, and on the 
ready detection of dangerous lamp oils. It was shown that these 
accidents had invariably resulted from the employment of oils 
capable of being ignited at a very low temperature, im many cases 
even below the standard of the Petroleum Act; one very severe 
accident being traced to the employment of an oil giving off in- 
flammable vapour at a temperatace, See the freezi i 
water. The author of the paper, Mr. —— q 

very easy and practical Ba of detectin gerous oils. — 
teacupfuls of boiling water and one of cold water (at the 
temperature of a sitting-room) were mixed together in a 
basin ; a cupful of the water was then taken, and a 
of the oil to be tested poured on its surface ; in # few seconds 
light was applied to the oil. The dangerous oils, 
of igniting below 128 degrees, immediately took 
was shown to be impossible to ignite those which 
and non-explosive character, in the conversation that 
Drs. Letheby, Lankester, and R. D. Thomson took 
desirability of raising the standard of the Petroleum 
to 125 degrees was discussed; many accidents, some 

character, having arisen from the nrone 2 oils having & 
higher inflaming point than 100 degrees t. Fy 

There has been much controversy as to the safety of petroleum, © 

but we think the matter set right in these few remarks in 

Builder :-—“The advantage is toa certain extent } F 
by the danger which attends the use of this materia, We 
hear of constant accidents from its introduetion ; and we fear — 
that without some carefull considered regulations 4 
ing its sale, the number of will be permanently im 
from this cause. That 
oil, however, 
ous, some 
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; ’ PETROLEUM AS FUEL. 
‘Wirn the object of testing the merits and capabilities of Petro- 





: leum as Fuel, experiments on an extensive scale have been made 
ed at Woolwich Dockyard. The plan is simply to burn the petro- 
wane Jeum through a porous material, which is placed in an iron 
vey. chamber, dipped into a water-vessel, also of iron. The oil admitted 
ie Ce into the chamber soddens the porous material, and rises by capil- 
eta  Jary attraction. The surface then catches fire and burns Yapidly 
1 | Jong aa the oil is supplied. The effect of the flame is said to be 
# 80 great, that with the small apparatus, which is only 2 feet super- 
Fa ficial area, and affixed to a boiler, the oil has been utilized so as to 

Was be equal for steam purposes to five tons of onal. The method 

4 is the patented invention of Mr. C. J. Richardson, an 

ee engineer residing at Kensington. A third advantage is obtained 


; by the employment of the petroleam—namely, that no stokers are 
‘ needed, and the boilers can be supplied with several fires one above 
{ another. The small grate used in the experiments was placed 
under a boiler of 17-horse power, and in two hours it raised the 
oe to 10 lb. pressure. 

objection to the use of this oil beyond its cost, seems to be 
the fear of explosion. A curious property of petroleum is said to 
have been discovered by Dr. Decaisne, of Antwerp, who announces 
that it instantaneously destroys that parasitical insect of the 
Acarus family which produces the human skin disease called itch: 
all that is requisite is simply to apply the oil without even rub- 
bing ; and that the mere vapour of the oil will disinfect clothes 
tainted with the virus. If all this be true, doubtless there are 
other skin diseases thus curable ; for more than one skin disease 
aera in parasitical causes. It may also turn out to be useful 

j - 
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2 FUEL IN IRELAND, 
Ar a meeting of the Royal Dublin Societ borate 
"paper bas boon read by Mr. Hamilion O'Hara, oc’ the Sopply 
bea yel in Ireland.” It was characterized by great research, 
= much useful information as to the extent of the coalfields 
bogs of Ireland, the different varieties of fael, and how 
supply of pest, new of lltle use for manufacturing 
may by improved modes of preparation 
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nearly as valuable as coal. The area of the bogs 
atnounts to 2,830,000 and estimating a cubic 
peat to weigh 550 lb., the quantity of fuel from 
amounts to 6,335,666,666 tons. oS calculatic 
further, and taking the economic value of turf, compared with the nS 
of coal, as 9 to 54, the total amount of peat fuel in Ireland iseqai- 
valeat in power to about 470,000,000 tons of coal, and Be 
coal at 12s, per ton, we find the money value of all the pea 
Ireland to be 280,000,0002. sterling. Mr. O'Hara reft to the 
particular qualities of coal found in the various coalfields in the 
provinces, and quoted statistics as to the quantities found in each, 
the area occupied in Leinster being 230 square miles. There are 
73 collieries at present in Ireland, 31 of which are in Leinster, 20 
in Munster, 7 in Connaught, and 6 in Ulster. Of these 46 only 
are at present worked. The quantity of coal taken from them waa 
120,000 tons a year, but in 1862 it amounted to 127,000 tons, 
The number of mines now worked was an improvement on that of 
former years. In 1853 there were only 19 at work, in 1856 there 
were 22, and now there were 46,—Mechanics’ Magazine. 








FYRIMONT ASPHALTE. 
Tuk noble area of Trafalgar-square, to the extent of about 


80, 000 feet superficial, has been laid with Pyrimont Asphalte, upon 
a carefully-prepared foundation of concrete, by Claridge’s Com- 


any. Eastward of the Nelson column was stationed an ; 4 
y Easton and Amos, the power of which was employed to drive 5 


iron arms or agitators within three large caldrons, containing an 
admixture of Pyrimont asphalte and mineral tar—the former is & 


bl 
bituminous limestone, obtained from mines in France, some blocks | 
of which, rough from the quarry, were, at the time of our visit to i 
the scene of operations, lying upon the ground. These blocks a 
were reduced by steam-power to a fine powder, to which was ig 
added a small quantity of grit; and this powder was then trans- B 
ferred to ealdrons and brought by heat to a mastic state} ‘the ao 
addition of five per cent. of mineral tar, which is also a ad 
extract. On attaining a semi-fluid state, the asphalte was removed ra 
from caldrons into skips upon trucks along a portable railway to oe 


the spreaders, and was laid one inch thick in two layers br % ea 
joint, 0 smooth surface being obtained by rubbing'in a fine pows 
‘of slate dust and silver sand, Bes pare gone ~~. 
here and there with stars, circles, and mary ortland 
cement. This decoration is now effected by red tiles from the 


Architectural Pottery Company, Poole. oe inermes we _ | 
¢ " ~ a 
to moisture, has stood the test of time, an otis ¥ cae 





from its qualities of compactness, durabi : 
useful material. The works at Trafalgar square are the largest 
executed in this country, not excepting the approach to 
whieh ras dane Hy the same compan) 
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immediately causes «» downward suction of the fire to, and ath 


upward draught of the air from, the ar  % 
ENEEEE Gi tin aston cf the stove fo.ah exec ext Ee two coments j 


[ator is partially closed, the fire is fed by hi 
not only retards es 


eas t en of Wa , 
genious but simple set of apparatus 
gw ean in — ofa 
gus to serve & pre journey, 
alteration to be made upon itaneinges ier ete 
iting improvement have been very slight, and the expense 
. The gas for the supply of the train is contained in a 
small gasometer formed of elastic material, which is fitted up in 
the # van. From this receptacle an iron pipe is led along 
the roofs of the carriages, the spaces between the carriages being 
Connected with composite pipes, sufficiently siack to avoid all 
risk of its being strained or otherwise affected by the motion of 
the train. The old oil-lamps have been removed from the car- 
Tiages, and large patent glass globes have been substituted, within 4 
Which the gas- burners are fastened. The gas can be regulated at 
will by the guard, and can be turned off at the gasometer, should 
it be necessary to do so. The light produced by the gas is steady 
and brilliant, and adds greatly to the comfort and cheerfulness of 
the carriages. Independent of its striking and manifest advan- 
tages, the new system of lighting the carriages Las the additional 
recommendation of cheapness. 





RYFFEL'S HYGRIAN STOVE. 

THE arrangement of this Stove seems to us very goo detw 
the fire-box and the outer cylinder there is roo soul 
that the latter is warmed only by the heated air, and emits no 
fumes ; while the mode of supplying air to the fire is such as to ) 
admit of ad most complete control. — 

When stove is lighted, no further attention is needed. The 
amoke is carried off by a smali pipe passing into a chimney or 
flue, or in avy other convenient way. In the words of the 

tee—‘“* The firewood is lighted on the top of the coal, and 
, fire then shut in with the cover of the firebox : the supply of 
air being thus cut off from the top, a vacuum is produced, which 


ignites very quickly. When this has taken and the regu- 
Ee tee in such a manner ok athens te en a 
, it can neither increase nor de« but ; 
urly until all the fuel is consumed.” The 

























MARRIOTT'S IMPROVEMENTS IN BOILERS FOR HEATING 
Tus invention, patented by Mr. A. Marriott, of 
rers, Northamptonshire, consists in constructing 
an annular water space at the top and bottom, these 
spaces being connected together by vertical tubes. 
is connected to the upper annular water space, 
pe to the lower annular water space. The 
n the interior of the lower aunular water space, is moun 
pivots, and is capable of being tilted by means of a lever 
side so as to empty its contents into the ash-pan. Above the 
upper annular water space is an annular smoke-box, one side of 
which is connected to the chimney or flue, and the opposite side to 
the central fire space, so that the heat and smoke are compelled to ; 
pass round the upper annular water space instead of passing al 
directly to the chimney or flue. The ash-pan is enclosed, air : : 
being admitted or shut off by means of a damper, which is opened 
or closed by a regulator constructed as follows :—In connexion 
with the flow pipe, close to its junction with the upper annular 
water space, is placed a bulb or hoilow sphere of cast iron or other 
metal; and inside this hollow sphere is placed another hollow 
sphere of smaller diameter, so that as the hot water passes along 
the pipe it circulates freely round the inner sphere and commu- =| 
nicates its heat thereto. The lower side of the inner sphere is el 
connected by a metallic pipe to an elastic tabe closed at the a 
bottom and attached to the damper by a serewed rod and swivel. 
The upper part of the inner sphere is also furnished with a pipe, El 
which passes upwards through the outer sphere, where it is A 
by a sorew cap. Mercury is poured into the inner tube through * : 
the last-mentioned pipe, filling the sphere and elastic tube, and the 
cap is replaced. It will now be evident, that, as the temperature 
of the water increases, it will cause the mercury to expand and 
lengthen the elastic tube, and thus cause the rod to close the 
damper ; and as the water cools the mereury contracts, and allows 
the elastic tube to open the damper, and admit air to the fire. It Rae 
is preferred to make the elastic tube of vuleanized indiarabber LE 
surrounded by a coiled wire spring. By placing @ thermometer 
on the flow pipe, and lengthening or shortening the screwed rod 
accordingly by means of the a heat < water may be 
regulated to any required degree, and maintain an ; 
sapiens for any desired length of time. Of this improvement the 
Mechanics’ Magazine gives illustrations, a 
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In the Scotsman new 
Warming of Dunfermline Abbey 
multitubular heaters of Mr. W. Clark, jun., of Dunfermlin 
church seats over 2000 persons, is lofty in the roof, lig 
about 1900 square feet of in small B rape tg " 
far from being air-tight. area of the church cot 
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pparatus is so constructed as to throw into the church a constant, 

stream of fresh air front the outside, which can be heated 
the heaters to a temperature of 200°, or 
t requires no fan-blast, or artificial force what- 
ever, and enters the cherch with such volume and power that its 
coirse can be traced upwards to the ceiling, 50 feet high; and 
such a constant influx of fresh warm air forces off the vitiated air 
and — the disagreeable effects of cold draughts from open- 
ings left for ventilation.” The plan is said to have been equally 
OO : te nphege churches and other public buildings in 









AMMONIA EXTINGUISHING FIRES. 
AX apothecary at Nantes has discovered accidentally that Am- 
monia will effectually extinguish Fires. He happened to have about 
70 litres of benzine im his cellar, and his boy, in going down care- 
om | with a light, had set fire to it. Assistance was speedily at 
and, and pail after pail of water was being poured into the cellar 
without producing any effect, when the apothecary himself took 
_ pail which was standing neglected in a corner, and emptied 
contents into the cellar. To his astonishment the flames were 
quenched as if by magic, and upon examination he found that the 
sa which belonged to his laboratory, had contained a quantity of 
iquid ammonia. The result is easy to explain on scientific prin- 
ated ammonia, which consists of 82 parts of nitrogen and 18 
pd _* se wea by heat, and the nitrogen thus 
a! midst of a conflagration must infallibly put out the 
—, a age supply of liquid ammonia properly administered 
—s —- fire extinguisher ever imagined. —Galig- 





APPARATUS POR FIREMEN, 
‘SmMPLe and apparently effective A, 
ae H. Kuhfuss, of © 

the whereabout of the 


A 








heat in ts 
required for the rest of the day. The 





rubber fitting it sufficiently tight round —— : 

smoke from entering. ‘Two holes, filled in glass, 
as in a diving apparatus ; and in the region of the mou! 
two cross incisions are made, which are buttoned up, 
sponge, saturated with strong vinegar, has been admitted, entirely | 
covering mouth and nostrils. Experience teaches that the organs” 
of respiration are not affected by the smoke so long as the sponge: 
is kept wet ; and a small bottle of vinegar which the fireman takes 


with him, enables him to moisten the sponge when required. A 


whistle, attached to the inside of the cap, completes this very 
simple contrivance. —Builder. 





LONDON FIRES DURING THE TEAR 1564. 

‘Tux Annual Report of the Superintendent of the London Fire- 
Engine Establishment deserves attentiun. In the year 1863 the 
pumber of alarms given at the various stations of the 
alone was 1624. Of these 81 were false, 139 proved to be only 
chimney alarms, and 1404 were fires ; of which 39 resulted in the 
total destruction of buildings, &e. ; 310 in serious damage ; and 
1055 in slight damage. ‘The fires of 1863 show an increase, com- 
pared with those of 1862, of 101 ; and compared with the average 
of the previous thirty years, the increase is 582. This is an enor- 
mous increase, which is not to be accounted for by the increase of 
population and buildings. The report, however, shows that in 
the management of fires there is an improvement. The totally- 
destroyed list, 39, compared with that of 1862, shows an increase 
in nuraber of six; but compared with reference to the average 

ulation of the thirty previous years, there is a decrease of nine. 

“he amount of total destruction will, we hope, decline, as the 
facilities for telegraphic communication are in more complete 
working order between the various districts and the 
stations, and through the general introduction of the steam fire- 
engines ; but the figures which follow skow that @ co ul 
portion is caused by the distance between the suburban districts 
and the stations ; for of the buildings destroyed, 4 were over 2 
miles from the nearest station, 7 over 3 miles, 1 over 5, 2 over 6, 
2 over 7, 1 over 8, 1 over 11, and | over 12 miles; 3 were lost 
from want of water, and 1 fell down before the fire was extin~ 
guished. We thus learn that a great part of the thorough mischief 
is done at a distance of about 3 miies from the stations at present 
established. 

‘Of the 39 totally burnt-out buildings, 18 were completely alight, 


and 17 a baton Poesy the — of the —, a, ee 
is said that the communication between Soe 
is sai hem i dal 


station and the outlying ones—a plan which we 
years ago—has been completed ; and now we 
erection of fresh stations, but telegraphic 
of fire throughout the part where the total 
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are worth note, 
mui may not be quite 
hia, 363; New York, 
244; St. Louis, 189; 
‘St. Petersburg, } Montreal, 104; Brooklyn, 
3 «~Charle ; Liverpool, 207 ; Manchester, 
3 Glasgow, 221; Dublin, 174; Birmingham, 127 ; Sheffield, 
i 61; Leeds, 47; Hull, 26; Bristol, 25; Cork, 25; Sunderland, 
22; Belfast, 17 ; Birkenhead, 8; York, 11; Exeter, 10; Water- 
ford, 8; Yarmouth, 4; Tynemouth, 3; and in London, as we 
have above recorded, 1404. 
A Report has also been published, containing statistics as to the 
geod and character of fires which have been attended by the 
brigade maintained at the expense of Mr. Hodges, the dis 
tiller, of Lambeth, from which it would appear that the public 
are vastly indebted to that gentlerman,.and the men under his co 





mand. uring the year 1563 the total number of fires attended 
was 108, whilat in 1862 they only amounted to ¢ Of the former 
84 took place on the south, and 24 on the north » « Thames 
Two steam fire engines, the To t and the e, hav 

been added to the plant of Mr. Hodges’ fire « shment, and 
have proved very eflective. 2200 feet of he other appl 

ances are kept in thorough repair, and in rea st a minute's 


notice. 





THE RAILWAY SYSTEM, ETC, 

Tre President of the Institution of Civil Engineers* (Mr. 

Maclean), in his Inaugural Address, thus forcibly points out the 

extraordinary effects which our great Engineering Works have 

exercised, during the last 30 years, in promoting the material and 

progress of Great Britain ; and showing more espe- 

| cially that the wonderful prosperity attained during that period is 

% to be attributed mainly to our Railway System, which has enabled 

us to develop the mineral resources of the country, and at the 

same time to provide secure and reproductive investments for the 
profits realised by the successful working of the system, 


* In the Annual Address, 1563, we find this note upon the origin of the 
t—It was about the year 1916 that Mr. Heary Robinson Palmer, 

who was then articled to Mr. Bryan Donkin, first suggested to Mr. Joshua 
Field the idea of forming a Society of Young Engineers, for their mutual 
in engineering science ; and it was no doubt 
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The total net amount of income derived from all sources. 
able for taxation in 1815, was 152,988,226/, and in- 
242, 467,3682., showing an increase of 60 per cent., or ups 
90,000, 000/, (which, on the basis of the taxation of 
have yielded 9,000,000/. additional tax), from sources 
of the land. ee 

he causes of the enormous increase of the income of Great \ 
Britain are shown by tables, representing the profits of many bun- 
dreds of millions sterling invested in railways, canals, mines, ships, 
and other works, in this country, in India, and in our colonies, 5 

Fortunately, the Railway System, since the introduction of the 
locomotive engine, improved by Stephenson, gave it vitalit ’ has 
been a complete success,—-in the reproduction of capital, the 
enormous saving in the cost of transport, and in the facilities it 
affords for the development of mines, and of nearly all branches of 
hatonal industry. 

: the opening of the Manchester and Liverpool Railway, 
the accumulated wealth of Great Britain, which previous to that 
t sparingly invested in public undertakings, and 
was for the most part hoarded, or placed on doubtful securities, 
was thrown lavishly into the Railway System ; and, although for a 
time this led to the belief, that the supply of capital for con- 
«struction of such undertakings was inexhaustible, and induced 
excess of speculation, temporary distress, and subsequent distrust 
in the system; yet the progress of railways ever since that p 

has been steady, and a reproductive profit bas been ona 
capital of nearly 40u,000,000L. ‘This vast capital has been created 
because railway securities, on the principle of limited liability, 
occupy the bighe at place in public estimation, for investing the 
realised profits of the country, in consequence of the facility with 
which they can be purchased, and transferred in amounts suited 
to the requirements of every class of society ; and this leads to a 
constant accumulation of capital by inducing people to save a 
portion of their income—not merely for their own support in an 
after-period of life, but for the benefit of their descendants. Thus 
railway securities afford the means of transmitting wealth, as print- yas 
ing does knowledge, from one ee to.another. ‘Pie 

The beneficial effect of the Railway System has not been con- 
fined to Great Britain, Before the introduction of railways th 
land was nearly the only safe means in Europe for the 
of capital ; and, in consequence of the competition for rity 
the interest was reduced to a minimum rate, and was barely suf 
cient to induce people to save a portion of their income, T 
construction of railways, by inducing saving, has 
wealthy and edocated middle class in most countries 

not only developed the industrial reso : 





time had beer 

















CAPITAL EXPENDED ON RAILWAYS. 
Tax Capital expended in this country on Railways to the 
present time bas been upwards of three hundred and eighty-five 
millions sterling, or nearly half the National Debt. This amount 
has been devoted to the construction of eleven thousand five hun- 
dred miles of railway in the British Islands, which are now o 
for traffic. The works executed in « t 
takings have been of extraordinary n 
and even arms of the sea, have be: 
pierced by tunnels, and viad 
made in all directions. AT! t! yas been accomplished within the 
life-time of a single generation of men, who have not only executed 
the work, but provided the means out of their private resources 
without any assistance whatever from the funds of the State, Te 
a word, the railway system of England has been the spontaneous 
out-growth of the native industry, energy, and enterprise of its 


people. —Railway News. 
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LOCOMOTION BY HYDRAULIC POWER. 

Mr. W. Srwvons, in a paper read to the British Association 
proposes for metropolitan underground, or other railways, to hare 
fixed steam-engines at convenient distances, whose work will be to 
pump water ang > seme accumulators : this water power, under 
pressure, to be conveyed in pipes along the railway. A 
distances, wheels, as in Messrs. Hawthorne's plan, must be pinata: 
but, instead of wire-ropes, each set of wheels must have connected 
with it a small hydraulic engine ; or, where two lines of rail are 
used, it may be placed between thetwo. The train, while progress- 
ing, would turn on and off the water, as required, and thus no use- 
less power would be expended. By the same sort of power, Mr. 
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SPEED OF RAILWAY TRAINS, 

THE necessity of an a tus for the 
Trains, in order to muatie She ar ten kept : 
bounds assigned to it by the regulations, has long e the 
— - engineers, This Bae. so it is asserted, been 

ved by MM. Borde and Meritens, by an apparatus consisting 
of a pulley placed in the centre of a con hed, and receiving 
motion by means of an endless strap from one of the wheels of 
locomotive, or one of the carriages. The large wheel turns im 
pendently of the pulley, and by means of a system of i 
it effects a single revolution during the whole trip ; while a second 
pulley, put into communication with the first one, turns with the 
samme rapidity as the latter. Meanwhile, a centrifugal lator | 
impresses a forward or backward motion on a pencil, according as 
the rapidity inereases or diminishes, and the marks left by this 
pencil on a piece of circular paper determine the rapidity of the 
train at a given moment.—Mechanics’ Magazine, 








RADIAL AXLE-BOXES, 
Mr. W. Barpers ApaMs has exhibited at the Conversazione of 
the Institution of Civil Engineers a large and beautifully finished 
model of a locomotive engine frame fitted with his ial Axle- 
Boxes ; an invention Jikely to work a revolution in the construction ¢ 
of railways, as by its aid curves become admissible which could 
not be tolerated under the ordinary system of fitting axle-boxes. | 
The model was one of a six-wheel engine, placed on a curve equi- ea 
valent toa real line of but 95 ft. radius ; and the action of the 
radial boxes fitted to the leading and trailing wheels was beautiful 
in its extreme simplicity, and admirable in its fitness to the | 
uired end. The boxes finished to the proper curve, move late- 
sally in the horn-plate guides in such a manner that the axle | 


becomes parallel with the radii of all ordinary curves, and 5, itl 
mates more or less nearly to those which are exceptional, € ae 
is no forcing, under this arrangement, of the rigidly framedengime == 


round curves, and a vast amount of wear and tear of rails and 
tyres is thus avoided; a proportionate amount of power 

saved. Engines so fitted are working daily on the St Helen's 
line, in Lancashire, with the utmost success.— Mechanics Magazine, oe: 
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HIPP’S ELECTRIC SIGNAL FOR RAILWAYS. STi strate a 
At the conversazione of the Institution of Civil ee 


has been exhibited « half-sized model of M. Hipp’s Ek Eh 
po Bee se pre yes yy — Hipp is an electric a egal 
Neufchatel, and the | tented a4 & COMER 
Ay John Imray, engineer, London. "The idea involved in its, 
construction is extremely ingenious, but it would be sto : 
attempt to explain the mechanism without engravings. it ne 
to say that the signal consists of a column surm byadi = 
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lantern with alter- 
ne means of a 
mu, has to 
: ding to the 
vn dios ao which — 
pg wir those telegraph, to a # 
yanipulati lecrement at the station, The mani- 
Jating instrument is contained in a small case or cabinet fixed 
against the wall of the station-master's office. It consists of a 
or lever moving over an are, half white for safety, and half 
an electric bell, and an indicator or model disc, 
always shows the same phase as the main disc on the dis- 
At any moment, the station-master, by simple in- 
of the instrument, sees how the signal stands, whe er at 
danger,” or at ‘safety ;" if at ‘‘ danger,” the handle is on the 
rie red, and the indicator dise shows red ; if at ‘‘ safety,” the handle 
& is on the white, aod the indicator disc in the office shows white, 
ee When he desires to change the signal, he moves the handle from 
to white, or from white to red, as the case may be, and imme- 
ly the bell begins to sound, and continues to sonnd until 
distance signal has turned, and the indicator disc has un- 
@ corresponding change. In case of any accident hap- 
pening to the distance signal, of its mechanism being run down, 
, or of ita becoming stiff by grit, or rust, or violence, 0 that the 
Weight cannot turn it, the bell at the station continues to ring, 
and the station-master can take temporary measures for safety. 
Iu case of anything happening to the electrical portion of the 
tue—the batiery being exhausted, or the wires being 
broken—the indicator ‘disc shows, like a galvanometer, the absence 
B of electric power and the bell does not sound on moving the 
y P handie. In such case, also, the station-master can take tem- 
tea porary measures. — Mechanics’ Magazine. 
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THE MONT CENIS RAILWAY, 
read by Mr. Sopwith, to the Institution of Civil 
or ae thus describes the tunnelling in this great work :— 
In M. meiller’s system, whilst machinery was employed 
for accelerating the progress usually made by hand labour, gun- 
powder was also available. He succeeded in producing a compact 





* borehole, about 1} in. diameter, and 3ft. deep, into 
mck in twenty minutes, where two miners would have 
pours. =F 





required — 











machine, not weighing more than 6 cwt., which could pierce ® 








The machine was of ious construction. It. 
fee fre ey 2 Sn Tor poping be 
; the second, a rotary engine for working the valve of the 
striking ho perm turning ke turd its axis at each successit 
stroke, and advancing, or retiring, the ag occa. 
sion required. It gave 250 prt vor inte oe a 
pressure on the piston in striking was 216 Ib. ; the length of the hee 
stroke was from 2 in. to 7}in, Although simplified as muchas 
possible, the nature of the work the machines performed was so 
severe, that they were liable to frequent derangement, and a 
stock was kept on hand. The cost of each machine was about 
The compressed air was used at a pressure of five atm 
above atmospheric pressure, and was conveyed to the “fore-head” 
of the advanced gallery by a pipe 7j in. in diameter, The ad- 
vanced gallery was the only place where the machines were used; 
the enlarging of the tunnel to the full size, walling, &e., were 
performed by manual labour. 

The system of working was to bore eighty holes in the fore- 
head of the advanced gallery, The frame aod machines were 
then withdrawn, and a setof men charged and fired the holes ; 
afterwards replaced by another set to remove the déblais, 

Two descriptions of machines for compressing air were in use 
—one on the hydraulic-ram principle, the other resembling a 
pump, In the first, the water was admitted, with a of 
85} ft., into a colamn, or vessel, containing air, about 14 fe 
high and 2 ft. in diameter. The water by its momentum rushed 
up the column, compressed the volume of air, and forced it 
through a valve into a reservoir. The pressure-valve closed, 
the exhaust valve was opened, and the water fell in the column, K 
at the same time its place was taken by air, and the machine be- ? 
came ready for another stroke, This machine made 2) strokes 
per minute, and was capable of supplying about 20 cubic ft. 
air, compressed to five atmospheres, per minute, ‘The other 
machine consisted of a horizontal pump and two vertical branches, — 
The piston was surrounded by water, which rose and fell alter 

ng the air, 
crea 


g 





nately in the two columns; when it rose, com 

and forcing it through the outlet valve; and when it | 

ting a vacuum, which was filled by air at « veg RR 
e result of a rough eesti. Br was to show that, in the | 

present development of the Somumeiller system, an advancement = 

three times quicker than by hand-labour m be effected, but 

at about two and a-half times the cost ; judging rather of pl con 

where it might be generally applied, than by: Cenis o1 

The ion of two and a-half to one increase of cost 

only to what was a as uieng aes in the ad 

, ie wages, tools, candles, and wder, T 
Lanersth Gieatsiched $0-the eed 










































MONT CENIS LOCOMOTIVE EXPERIMENTS, 


Tr is projected, says the Railway News, to make a tunnel 
shorter than that of Mont Cenis, and work the necessary steep 
gradients, on both the Swiss and Italian sides of the Alps, by 
means of powerful locomotives, similar to those in use on the 
Scemmering Mountain, on the railway from Vienna to Trieste. 

Mr. Fell, in concert with Messrs. Brassey and Jackson, has 

to the French and Italian Governments to lay down & 
tramway on the present Mont Cenis route, covering the same with 
wooden, iron, and stone galleries, and working it by means of a 
new and lighter species of locomotive, so that the distance between 
Susa and St. Michel, which now takes ten, might be safely and 
regularly traversed in a period of from four to five hours. The 
first series of these Mont Cenis Locomotive Experiments for pro- 
ducing « low engine capable of carrying a train of 100 passengers 
with their luggage over the mountain, has had satisfactory 
results. The trials have been made on an incline of 1 in 13 (the 
Mont Cenis being 1 in 12), and the experimental engine, a new 
one on Mr. Fell’s peculiar system, has taken up and down the 
entire load proposed, whilst the brake power for descending is 
most perfect. A great number of practical and scientific men 
witnessed these locomotive trials with much interest; and 
the second series of experiments was made on a gradient of 12, 
and curves of 30 and 50 metres radius combined, for which & 
of line was constructed the fuc-simile of the Mont Cenis. 
experimental operations have been carried on at the 
Cromford and High Peak Railway, Whalleybridge, and, 98 
‘be easjly supposed, it is hoped by their means to solve the 





of a rapid and comparatively cheap communication, not 
across the great passes of the Alps, but likewise over those — 
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ian 
ness of the rock on that side; there set 
8250 metres to be got through. completed, th 
have required the piercing of 1,220,000 holes, 550,0 
agg of gunpowder, 1,550,000 metres of slow | 
number of bayonets rendered unserviceable will amount 
2,450,000. —Mechanics’ Magazine. 








GREAT ENGINEERING FEAT IN BRAZIL. Beane a 

Ix July last, M. Brunlees accomplished the first experiment 
in his daring scheme to lift a Railway over the great Serra do a 
Mar, which at Santos separates the seaboard from the interior of re 3 
the country. The San Paulo Railway, a line in the hands of | 
English capitalists and English directors, runs from the port of Al 


Santos into the country to the village of Jundiahy, a distance es | 

of 88 miles, touching on its course the capital city of San Paulo, fi 

Eight miles from Santos commences the vast mountain chain 

which runs along the coast for hundreds of miles, and is known 

as the Serra do Mar. It seems to assume its grandest 

at the only point where the province of San Paulo can be entered 

from the sea ; and it is at this point that science has been called 

upon to grapple with the tremendous difficulty of crossing the 

dividing ridge by a railway which attains in the course of five 

miles of mountain steep an elevation of 2000 feet. The conquest 

of this enormous difficulty by the skill of the engineer opens up 

the most important province in Brazil to easy access from without, 

and will give a rapid and cheap means of exit to the boundless ve 

products of a coffee-growing country, fertile beyond example. Pe 
From Santos to the commencement of the ascent the railway ot, 

runs over a swampy country, wretchedly rotten, and reeking with ; 

miasma ; till crossing the Cutatao River, eight miles from the sea, : 

it approaches by a woody defile in the rocks, the gorge up which S| 

it has to climb, till, 2600 feet above, it passes out through an 4 

opening in the heights on to the “campos,” over which it rams et 

on into the interior of the province. It is this enormous ascent 

which gives to the undertaking its emphatic character. P 3 

the Mugy river, and at each step becoming more and more con- 

fined, the black defiant ravine is suggestive of an é 

than an outlet for a railway course, — goes 

ascending, crossing mountain torrents, leaping chia 

cutting through solid rocks, still working upwards, till at le 

after five miles of such Titanic effort, it passes out on to the “op 

ha antive. senend te Sislili tates Dees “Tifts,” re: 

mile and a quarter each, run at a gradient 

level platform, or “bankhead,” wo the summit of eac 

and at the upper = ngi 

engine has do ‘ 1 diameter, with | 









































mechanical contrivance is in each case substantially 

the same, and the nature of the steep over which the line passes 
Varies very little. On the third division there is a ravine, more 
than anyother. This “ Bocca do Inferno,” is 900 ft. in span 

on the level of the railway, crossed by a viaduct, resting upon 
Clusters of iron columns, which spring up from enormous stone 
ni 200 ft. below the centre of the line which passes over them, 

a Fe The first of the four divisions being in operation, 


to witness the 

"ea inaugural experiments, the Brazilian Government commanded the 
; presence of the President and his official staff, when the writer of 
aad * his account passed by permission over the inclines with the rest 


of the company. 
Passing the Mugy river and reaching the foot of the Serra, there 
was a little delay while the locomotive was uncoupled, and the 
_ train was attached to the rope by which the visitors were to be 
hauled up into the cloudy levels above us. Soon the train was 
into motion, and by slow hesitating paces commenced the 
ascent. Presently the speed improved, and the motion became 
smoother, and in oe minutes they were on the level platform 
which forms the “bankhead” of the first lift of the inclines, 
having passed at the centre point the down-train, which was run- 
ning on to the level below. Once or twice on the ascent the train 
came to a standstill, and the ascending and descending carriages 
‘were suspended and held fast midway on their courses, by way of 
the absolute safety and control in which all the 
ions were held by those who had charge of the machinery on 
Phe ascent was in the _— degree satisfactory, and at 
the conclusion of the trials and examinations made by the Presi- 
dent, his Excellency expressed his sincere pleasure at what he had 
seen, and his conviction that an immense, almost an insuperable 
ulty had been 
; — to complete the line on its entire length 

to . : 
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THE PNEUMATIC RAILWAY aT SYDENHAM, 

Ivy the Crystal Palace nda, » series of trial ; 
model Pneumatic Nalhoug, vesuslap constructed der 
superintendence of Mr. Rammell, C.E., has been made 
rfect success, in the presence of several eminent eers ; 
scientific men. A brickwork tunnel, about 10 ft. ‘fi 
wike, and capable of admitting the largest carriages used on the 


Great Western Railway, was laid with a single as of 0 fitted 


with opening and closing valves at either extremity, and supplied — 


with all the other requisite apparatus for propelli 

trains on the saciauidle por tir The pe or be ae 
from the Sydenham entrance of the grounds to the Armoury, near 
the Ponge-gate, a distance of nearly 600 yards. The object of 
laying down this experimental line is to afford, both to the scientific 
world and the travelling public, a practical demonstration of the 
applicability to passenger traffic of the motive power already em- 
am by the Pneumatic Despatch Company in the conveyance of 
eters and parcels, The pneumatic principle of propulsion is very 
simple. It has been likened to the action of a pea-shooter, and 
the train the pea, which is driven along in one direction bye 
strong blast of air, and drawn back again in the opposite di 

by the exhaustion of the air in front of it. The traim may be sai 
in fact, to be blown through the tube on the down journey, and 
sucked through it on the return journey. It must not, however, 
be supposed that the passengers are deposited at their destination 
with a sudden jerk, Such an inconvenience is entirely obviated 
by the mechanical arrangements employed. The motion is through- 
out smooth, easy, and agreeable, and the stoppages are 

gently and gradually. Indeed, when it is considered that the curve 


in the tunnel is unusually sharp, being of eight chains radiug, and 
that the gradients are as high as 1 in 15 (those of Holborn-hill — 


being only 1 in 18), it is surprising that the motion should beso 
much steadier and pleasanter than ordinary railway travelling. 


The journey of 600 yards was performed either way in about 50° : 


seconds, with an atmospheric pressure of only 2} ounces to the 
square inch ; but a higher rate of speed, if desirable, can easily 
be obtained consistently with safety. Indeed, one great incid 
advantage of this species of locomotion is that it excludes all 
of the collisions occasioually attendant on railway travelling; 
it ia plain that no two trains could ever ran full tilt agaiz 
other where all the propelling force is expended in one di 
one time. The train used consisted of one ; 
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. o “we 
| caonary engine st vosh 

of the ‘and tht tin 
a vec ry to send the heavy up a stee ng ooh than is 
to be found upon any existing railway. The cise gyrates in an 
fron case resembling that of a huge paddlewhee! ; and from its 
periphery the particles of air stream off in strong currents. 
When driving the air into the upper end of the tannel to propel 
the down-train, fresh quantities rush to the surface of the disc to 
the inl vacuum thus created ; and, on the other hand, 
when the disc is exhausting the air in the tunnel with the view of 
‘drawing back the up-train, the air rushes out like an artificial 


























See hurricane from the excape valves of the disc case, making the 
Ps adjacent trees shake like reeds, and almost blowing off his feet 
é j any incautious spectator who approaches too near it. 
Bae en the down journey is to be performed the breaks are taken 
Be off the wheels, and the carriage moves by its own momentum 
a. into the mouth of the tube, passing in its course over a deep air 
ae well in the floor, covered with an iron ¢ Up this opening 
ri & gust of wind is sent by the disc, when formed by a pair 
“ee of iron doors, hung like lock-gates, imme loses firmly over 
os the entrance of the tunnel, confining the ir y atmospheric 
Bass. hetween the valve and the rear of the carriage. The 
a Sie tute thus brought to bear apon the end of the train, the 
2h Tatter, shut up within the tube, glides smoothly slong towards 
i its destination, the revolving disc keeping up the motive power 

















until it reaches the steep incline, whence its own momentum again 
suffices to carry it the rest of the distance. The return journey, 
as above indicated, is effected by the aid of the exhausting process. 
At a given signal a valve is opened, and the disc-wheel set to work 
in wii wing the air from the tube. Near the upper end of 
the tube there is a large aperture, or side-vaive, which forms the 
_ throat through which the air is, so to speak, exhaled, the iron 
_ doors at the upper terminus still being kept shut. In a second or 
two the train posted at the aha d terminus, asm hog the exhaust- 
g process ing on in its front, and w y the ordi 
ing Pr of he inamboes from behind, sass off on its onal 
, and rapidly ascending the incline approaches the iron 
which fly open to receive it, and it emerges at once into 


: is the mode in which the system works, and it seems 
» of bei ~ Fay etl Bae rg ace oe ae ee 
other 3, Or Ww tunne nes 

nts Por ‘The chief obstacles encountered in 
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years ago, are considered to have been 
come by the present modification adhe ann, . 
former system the tube was of very size, 
the ground ; a longitudinal or continuous valve opening 


top, along which a rod, connecting the piston with the carriages, 8, 
and the valve closing behind the red as it moved on- 


wards. The amount of atmospheric pressure required to be 


exerted where the area of the tube was so small was enormous, 
being from 7 Ib. to 10 tb. per square inch ; whereas upon Mr, 
Rammell’s principle the pressure is only 24 oz. per square inch ; 


and, moreover, the great leakage and waste of power which 


rendered the old atmosphere system so costly in working, are 
here in great measure avoided, It need hardly be added that the 
worst drawbacks to travelling through tunnels—viz., the smoke 
and sulphureous vapours emitted from the locomotive, and the 
close, unwholesome atmosphere of the tunnels themselves—are 
in this case got rid of. Every train, in fact, carries its own su 

of fresh air along with it, and also expels the foul air before it— 
We quote this excellent report from the Times, 





STEAM-BOTLERS, 

Mn, Zeran Cousurn has read to the British Association a 
paper, in which he entered at considerable length into the theory 
and practice connected with Steam-boilers, pointing out the causes 
of failure and bursting ; showing the value of cast-iron as a mate- 
rial for the purpose, when of a po dort form ; and that small east- 
iron spheres do not retain the solid matter deposited the 
water. Small water tubes and small water spaces in 
boilers always choke with deposit when the feed-water con' 
lime ; but cast-iron boiler spheres, although they may be tem 
rarily coated internally with scale, are found to part with 
whenever they are emptied of water. This fact is the most striking 
discovery that has been made in boiler engineering. It removes 
the fatal defect of small subdivided water spaces, which can now 
be employed with the certainty of their remaining constantly 
of deposits, 

This discovery has been made in the use of the cast-iron Sy 
invented by Mr. Harrison, of Philadelphia, United States, al 
which is now working in several of the midland and 
counties. Mr. Harrison employs any required number of cas 
iron hollow opherns 8 in, page | iameter —— 3-Sths of a 
thick, communicating with each other | NECKS, AN 
held together by external tie-bolts, A number ‘of these & pher 
is arranged in the form of a rectangular slab, and several of thes 
slabs set side by side and connected Beet ob ne 


ae 


of the whole num ‘spheres being { 
pate while the remainder serve as steam room, : 
spheres corresponds to a pressure of 
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space 

heat, but pp ated 
ies Doar if desired any degree of super-heating of the steam. 
into which each series of spheres is assembled are placed 
im an inclined epee which secures the thorough circulation of 
the water. whole quantity of water carried in a 40-horse 
boiler is 3 tona, the boiler weighing 13 tons and presenting 1000 
feet of water-heating and 500 square feet of steam-drying 
surface. In Manchester, with the feed-water taken from the Irwell 
or from the canal, a bard scale is soon formed in the ordinary 
boilers ; but in the cast-iron boiler a succession of thin scales of 
extreme hardness is found to form upon and become detached of 
themselves from the inner surfaces of the water spheres. The 
scales are blown out with the water at the end of the week, and 
only small quantities can be discovered when purposely sought for. 
(A specimen of these, slightly cohering together in a friable mass, 
‘was exhibited.) A pint of loose scales and dirt is the most that 
cal has yet been found in a careful internal examination after nine 
months’ daily work. None of the iron is removed with the scale, 
( the weight of the spheres, after three years’ service, being the same 
as when new. In America, Mr. Harrison's cast-iron boiler has 
been worked six years. Messrs. Denton, chemists, of Bow Common, 
have had one in use for three years ; and, for the last two years, 
the same description of boiler has been employed at Messrs. 
Hetherington’s and other large works in Manchester, It should 
added, that the system of casting the spheres is such that their 
thickness is necessarily and invariably the same at all points, The 
_gelf-acting action, which has been found to be the same in all 


Soest the boiler has been worked, has been explained by 


























































It deserves the careful investigation of the chemist 
nd mechanical philosopher, with whom the author prefers to 
leave the subject. A discussion took place, in which Mr. Webster 
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MONSTER STRAM-HAMMER, 



















od to which the hammer 


R. & W. Morrison, of Newcastle- nT, : hae? : 
argest and most powerful Stoum-Hamimer in tueworls, ove wi Ue and alances 








is attached is a ponderous piece of metal, 
42 tons in its rough state; and now, when dreased 
to the required dimensions, it has only been reduced to 

The length of the piston-rod is 58 ft., the diameter 2 4 
having a stroke of 14 ft. Gin., the pi being 6 ft. 8 in. 
forging of this mass of metal occupied 44 days. The cylinder for 
this hammer was cast at the Elswick Engine Works, Its diameter 


inside is 6 ft. 3 in., its weight upwards of 49 tons. The standards 


weigh nearly 40 tons each. The united weight of the hammer 


bar, the cylinders, and standards, amounts to over 150 tona—— — 3 


Builder. 


CAUSES OF THE EXPLOSION OF STEAM-BOILERS. 


Ix the Philosophical Magazine is a note, by M. Dufour, on this 


important subject in relation to the phenomena of the ebullition 

of water. We give the chief points. Gases tend eminently to 
promote the vaporisation of liquids with which they are in con- 
tact; but the superficial gaseous layer which adheres to solids, 

acting at first like gases themselves, is gradually removed by pro- 

longed and successive heatings. When the solid surfaces are de- 

prived of it, they no longer by their contact excite changes of 
condition, but become indifferent in the liquid. By maintaining 
or producing on the surface of bodies a gaseous layer, ebullition 
of a liquid is immediately produced if the temperature be suitable, 
and any retardation of ebullition be avoided. The following ex- 
periment realises these conditions :—Two platinum wires commu- 
nicating with the outside, pass through a cork on which a ther- 
mometer fits, and dip in water. They are connected with the 
two poles of a galvanic element, and a slight disengagement of 
gas, due to electrolysis, takes place on their surface. So long as 
the current passes, it is impossible to obtain the least ; 


in boiling. If these wires cease to be connected with ane 


after some successive beatings, and by diminishi the s' r 
pressure, retardations are produced similar to those 


above. If the current be then made to pass, ebullition is imme 
diately produced. If the retardation be considerable (from — 


to twenty degrees), closing the cireuit produces s0 


production of vapour as to resemblea true explosion, The vapour 
oo to break away with an effort from the liquid — mike 
the v oy React 


essel experiences concussions almost ~~ : 
it. This experiment (says M. Dufour), which has frequent 
succeeded in my hands with ordinary water, is more strikim 
the case of slightly acidulated water, for then the retardation 
are more pronounced, It is therefore a preety as 
in most eases, to retain the liquid state, even when the eb 
ought to toha plane, gtentieg =: ae point has be 

by a diminution of the 
been al heated, | 
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But the embarrassin, 
in most cases, is that the 
heating having been continued, while the work- 
and the machine were at rest, and when from cooling the 
in the machine bad diminished. These conditions, 
almost always mentioned with surprise if these accidents, exhibit 
an undoubted analogy with the experiments described. Is it 
not possible that at a moment of repose, and while the heating 
has been discontinued, the cooling that sets in at first, diminishes 
the pressure of vapour existing in the boiler! As water, in virtue 
Of its great specific heat, cools very slowly, it retains for a longer 
time a temperature which ought to produce eballition under this 
diminished pressure. This ebullition doubtless takes place most 
frequently in proportion as the diminution of pressure permits ; 
aa but it may happen that, under exceptional circumstances, a retard- 
eae ation similar to that above described is produced, and that after a 
3 longer or shorter delay, ebullition sets in, either spontaneously or in 
consequence of some foreign disturbance. This ebullition ought to 
manifest the characters many times observed in my apparatus, 
where the concussions raised the heavy support to which the retort 
was fixed. From the large quantity of water contained in a 
boiler, these strokes might well cause a fracture of the sides and 
> disastrous effects of this kind of accidents, —JUustrated London 
ews. 











CONDENSATION OF STEAM IN LONG PIPES, 
Some information, exceedingly interesting to engineers, has 
been made public in an account of a subterranean engine ere 
in the celebrated “Gould and Curry” mine, California. The en- 
gine is 50 horse-power, and is 201 ft. below the surface of the 
ground, Where the Gould and Curry pipe was packed with 
ashes it lost but 51b. in going 1100 %. whereas in the straw- 
gore at the New Almaden mines, the steam lost 141b. 
: going only 1300 ft. There would seem to be a much greater 
gain from preventing radiation by packing the ashes loosely 
around the pipe. Dr William Charles W. 


: | é in his work on 
Se ae: anes Saks Sow parent on wool and similar fila- 





a says the Sci American, 
morn gar am the earth is cut from them ; 
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bat are exposed to all sorts of atmospheric in! 
are deliberate and wilful extravagances, for which 
no excuse whatever.—Mechanics’ Maghsine. = 


- REMARKABLE STEAM-BOILER, 3 

A REMARKABLE Steam-boiler has been patented by Mr. Ed- 
ward N. Dickerson, of New York, and has exhibited such resalts 
as to astonish the practical men who witnessed the trial. The 
Providence Journal says :—The boilers stand on the dock with- 
out any chimney whatever, so that the only draught was that 
which was produced inside of the boilers themselves, which usually 
would not serve to make steam in less than two or three hours 
of firing. In these boilers, however, steam was produced in , 
seventeen minutes from the time the fire was lighted ; and in half el 
an hour the pressure was about 701b. to the inch. The safety- “a 
valve was then opened, and the steam blown off at a pressure 
varying from 70 to 301b. to the inch, At the pressure of 301b. | 
the safety-valve was blocked up, but the steam could not 


be blown down below that point, although the safety-valve is <a 
about twice as large in proportion to the grate surface as is usual, | 
and the fire was made of ordinary cord-wood, burning without aie | 
any chimney. Instead of blowing off water from the open valve, a 
as boilers usually do, nothing but pure steam could be seen, thus i 
showing that no heat is lost by working water ; and the products =| 
of combustion as they pass from the boiler tubes are so cooled, a 
that persons were walking on the perforated plate through which tel 
the bot gases were escaping, without burning shoes or clothing, ee 
and the hand could be held at the aperture of the tube without Ging 













any inconvenience whatever. Before the boilers were fired up, 
they were subjected to a cold-water pressure of more than 1001b. 


to the inch, which they endured without complaining. The 
boilers are lest than half the usual size, and yet they make pure 


steam without any ‘steam chimney,” in less than a uarter of 
the time usually required, and in far greater quant 

the same weight of fuel, than any other boiler ever 

can do. 





MINIATURE STEAM-ENGINE. 





‘A MINIATURE working model of a pair of Penn's ‘Trunk : 
Engines has been aon by Mr Tons Soy mel of 3 er 
Wainut-tree Walk, Lambeth. These engines are facsimiles of 
josey cee ah: ior. The model en se ore 
ten to wor! are con: 
densin — The t of the pair of model s 
grains loss that of a silver i 
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r THE LENOIR GAS-ENGINE. 
7 invented by M. Lenoir, of Paris, under the auspices 
of the Imperial Gas Company of that city, and now in extensive 
use there, been introduced into America, as appears from the 
American Gas-Light Journal, which thus describes it :—The 
Lenoir engine is in appearance and style very much like a hori- 
zontal steam-engine, having a cylinder, piston, crankshaft, and fly- 
wheel. The tebe has the necessary slide arrangements for the 
admission of the gas (the ordinary city coal-gas, supplied from the 
service-pipes) and atmospheric air, in due proportions: the gas is 
ignited at the proper moment by the electric spark from a battery 
connected by wires to each end of the cylinder—the connexion 
being made and detached by the rotary action of the crank-shaft. 
The expansive force consequent on the ignition, gives motion to 
the piston on each side alternately. The cylinder has a water- 
jacket surrounding it, through which » stream of water is kept 
ually flowing, to keep it cool. The engine, once fixed, the 
tery charged, and the gas turned on, it is ready for action at 
any desired moment, needing no engineer to superintend its work- 
ey. ing ; and as soon as the work required of it is completed, and the 
is sas shut off, the engine instantly stops, and the expense ceases. 
Hy . The daily cost of gaa and chemicals is trifling, and there is no 
boiler and no chimney. It can be worked on any floor ofa house, 
and almost under any circumstances, 









CALORIC ENGINES. 


Ma. Roren, of Boston, has explained to the Polytechnic Asso- 
ciation of the American Institute at New York, with the aid of 
gm the Caloric Engine lately in use at the Sanitary Fair. 

This engine is desigued to be used where small power is required. 

Its peculiarity is, that it does not use, upon the piston, common air, 
heated, but only the products of combustion. The air to supply 
oxygen for the combustion of anthracite coal is pumped in ; the 
carbon is burned rapidly and completely, under pressure, and the 
1 carbonic acid gas and uncombined nitrogen gas from the 
from the generator to the piston, which is in the 
plunger, so arranged that it is packed and fitted 
: is the least heat, In this the 

y of lubricating a hot cylinder and jay 
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is single-acting ; that is, the power is | to the pisto: 
in one direction, during whi perl air to feed ireis 
mped in; the momentum acquired at the same time, bya 
nee or fl -wheel, is used to onrry the platon Baal is aii 
ition, The diameter of the air-pump in the engine at the eg 
12 in. ; that of its piston is 16in. ; the difference in the areas 
of the pump and piston, multiplied by the usual pressure, 8 1b. per — 
square inch, shows that this engine exerts a two-horse power. It 


as 





requires about 101b. of coal per hour, it oceupies five square feeb 
of room, and weighs 3000 lb.—Mechanics’ Magazine, afi 4 
ae 

ae 

PRESERVATION OF METALS, : ae,” 

A NEw pigment, calculated at the same time to increase the re- 5 | 
sources of the decorative painter, and to afford a ready means of =) 
es iron and other metals, has been successfully introduced at ail 
aris by M. L. Oudry of the Auteuil Electro-Metallurgic Works, =| 
He first obtains an absolutely pure copper by throwing down the “al 


metal by the galvanic process ; he then reduces the precipitate to : 
an impalpable powder by stamping. This powder is then com- mM 
bined with a particular preparation of benzine, and used in the ; 
same way as ordinary paint; beautiful bronzed effects are 2 2 
duced upon it by means of dressing with acidified solutions and = 
yure copper powder. The articles painted with the new material gt 
oo all the appearance of electro-bronze, whilst its cost is less 

than one-sixth ; it will last from eight to ten years. M. Oudry 

also proposes to substitute benzine-oil for linseed and other oils, 

over which it possesses great advantages.—Mining Journal. A 





COVERING METALS. 

M. Wert has read to the French Academy of Sciences a com- 
munication “ On New Processes for Covering Metals with firmly 
adherent and bright layers of other Metals.” The method con- 
sists in dipping the metal to be coated in a saline solution of the 


a 


metal to be deposited, rendered distinctly alkaline with potash or = =) 
soda, and mixed with some organic matter, such as tartaric acid | 


or glycerine. At the same time, it is necessary in some cases to wren 
set up a weak voltaic current by keeping a piece of zine or lead in 5 
contact with the metal. In this way author obtains a firm 
layer of copper on iron and steel, and procures various and beautiful — 
according to the thickness of the copper deposited. Silver, 
nickel, and other metals can be applied in the same way. The 
it will be seen, is susceptible of numerous ap t 
‘A curious fact mentioned is that a clean surface of 00 
ate eae ts Ce 
of caustic or po n ‘ tot 
ghee sort but at 100 deg. it is effected rapidly. 
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The parties navigating the vessel will see what they are doing by 
means of ‘‘bulls'-eyes,” and they will be able to regulate the 
depth at which they swim, generally keeping quite close to the 
surface, This statement, which attracted much attention when it 
was first published, is confirmed by the Editor of the Mechanics’ 
Magazine. Messrs. James Russell and Sons, of the well-known 
Crown Tube Works, Wednesbury, bave received a commission for 
the apparatus which is to contain the motive power, consisting of 
| SSaeae above two hundred wrought-iron tubes, varying in length, the 
iF average being about twelve feet. The diameter of these tubes, 
; See which are intended for the reception of the compressed air, is 
ss thirteen inches, and the thickness of the plates used in their fabri- 
ane cation is nearly five-eighth» of an inch, the material employed 
ne ; being the best Staffordshire iron. The ends are first forged by 
4 the steam-hammer, and are inserted and welded by blacksmiths, 
es so as to render each tube air-tight. They are afterwards proved 
and screwed for connection pipes. The pressure which they are 
expected to bear is 1500 Ib. to the square inch; but they are 
proved up to 2000 Ib. per square inch, and those which are not 
val to that strain are rejected. The average weight of the 
is half a ton. Mr. James Russell, more than forty years 
namely, on the 19th of January, 1524—obtained the first 
patent for the production of welded tubes for gas from strips of 


sheet-iron. 
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INDURATION OF IRON. 


Tue iron-work of the new Bridge at Blackfriars is to be indu- 
rated by a process patented by Messrs, Morewood and Co., and is 
: alike important from the great cost which will be incurred, and the 
testing of a rather abstruse chemical formula for the ation 

of iron from oxidation and decay. The process is as rh mat :—The 

raf ron is to be thoroughly cleaned and heated to the isite tem- 
perature, in a furnace planned by the inventors. 

temperature is attained, it is to be plunged into a bath of prussiate 

potash, and chloride of > a molten state, so that 

iron is withdrawn, it may easily part with the us of 

| chemicals, which should run off like oil, The iron is 
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ion of cyanide of potassium ; from thence it is 
for a final washing, and set up on end todry. All 
cesses are to be carried on under cover, and before exposare to ti 
atmosphere the iron is to be coated with an asphaltum paint twk 
at given intervals ; and again it is to receive two coats after fixa 
Of course all the necessary planing, drilling, and fitting is to be 
et gery to the indurating. The time the i 
w 


ARTS. 


ill vary from one to five minutes, according to the weight of the i 


metal to be operated upon. The elaborate character of the process, to 
which the contractor is rigidly bound, will account for the langesum 
to be expen:led in carrying out this part of the work. 4%. per ton ia 
allowed to the contractor for the induration and painting. Meews. 
Morewood will receive from the contractors 5s. per tonastheirroyalty, 
which it is estimated will be 1000/, Thus, 16,0000. is to be epent 
in this effort to prevent oxidation, no greater proof of which, im its 
damaging results, can be offered, than the caee of the cleaning of the 
oxide (or rust) from the Menai Bridge, from which has iy been 
removed above forty tons of oxide of iron.—Mechantes’ Magarine. 





LARGE SAFE. 

Own of the largest Safes ever constructed has been completed by 
Messrs, Chubb and Son, of St. Paul’s-charchyard, for an Indian 
Bank, It is 14 ft. long, 10 ft. deep, 8 ft. high, and is of the 
enormous weight of 17 tons, Small cash safes, secured by de- 
tector locks, are fitted to the interior, aud the outer doors are 
fastened by four locks, throwing twenty-seven bolts, 





THE ELASTICITY OF IRON, 

Mr. Jawes Wrowrams has read to the British Association # 
paper on the above subject as follows :—It is a common saying, 
**rigid as a bar of iron,” and but few persons are aware how very 
flexible iron, as well as other metals, is, Many builders in intro- 
ducing east and wrought girders or beams to support enormous 
weights, are of opinion that such beams are strong enough to what 
they call ‘‘ bear any weight without bending,” and are much sut- 
prised to be told by a mechanician that these same girders, how- 
ever stiff they may appear, will not even bear their own weight 
without considerable deflection, Many good errr | mechani- 
cians even are quite unaware of the extreme subtlety the metal, 
they are operating on, It is only that class of ics who are: 


caged in scraping up valve-faces, slide-lathes, and similar tools, 
| above all, attempting to make ‘flat surfaces” sgl 


have once 80. 


er ree, 


— 






ea 

















































le until 
Too ; the partial 
sufficient to render it useless for its 






bject. In getting up straight edges and flat surfaces, if two only 
are used to test each other, it is all but a certainty that one will 
he hollow and the other rounding : by using three we are enabled 
to discover this defect, for sup g one to be hollow and the other 
two rounding, to exactly match ; then if the two rounding surfaces 
are put together the detection is easy, and is corrected accordingly. 
Great difficulty has often been experienced by astronomers, particu- 
larly with reflector telescopes, in keeping the true figure of the apecu- 
lum, and most ingenious centrivances have been made to accomplish 
that end, the most perfect being a system of tripods resulting in a 
bearing of three single points. No wonder at the precautions taken, 
when, the difference on » 20-in. a true spherical 
‘ curve and the necessary paraboli e two-millionth 
ae ofan inch. It is very easy, indeed, to speak about millionths of 
} an inch, but very few minds can comprehend a division of matter 

t ; er to some extent 









speculum betweer 





curve is only t! 









# so small as the one- millionth of an inc 
only, to understand it, Mr. Willi devised the experimental 
straight-edges exhibited, a set of which he prepared for the Great 
" Exhibition of 1851; when they attracted the attention of the late 
‘ Prince Consort, by whose order Mr. Williams re-exhibited the 
experiments at Buckingham Palace. Mr. Williams added that 
his object was more to show the flexibility of iron and steel by 
a experiments than to surprise by mere statement; and proceeded 
‘ag to describe the bars, apologising for their want of fine finish, as 
38 were only the ordinary tools taken somewhat suddenly from 
the workshop. 

We quote the above from the Report of the Proceedings of the 
Meeting of the British Association, held at Bath, in September, 
1864. report was first given in the special daily edition 

the Bath Chronicle, and subsequently corrected and reprinted 
in a large Svo form, extending to 300 closely-printed pages. The 

ce of this corrected Report almost immediately after 

the close of the Meeting was a well-timed advantage, hitherto 
accorded to the Association. The reprint is illustrated 

with an able photographic portrait of the President of the Meeting, 
Sir Charles Lyell, Bart. 

















AMERICAN STEEL, 
half-century has been called the ‘ iron age,” and the 


ood be believed. We must now have steel 
nd steel 


i iin be called the steel age, if some of our P = 





1 everything else that requires great — 







—_ wearing qualities, and a saving of dead-we 
wire ye team ae would a nec 
this same reason. In the minor details of mechanical engin 
the use of this material is becoming more and more promine 
day. To meet this greatly increased demand ar 
number of enterprises has been started in different parts of th 
country, of more or less magnitude ; each of which is now 
a very considerable amount of business, In Pittsbu 
four very considerable establishments ; in and adjacent to New 
York city there are half-a-dozen more; in Philadelphia one or 
two, one extensive in Boston, and several more scattered 
the country. Some of these establishments are turning out 
or six tons per diem, one of them is turning out two tons daily for 
the Metallic Car Spring Company, to be used for spri 
extensive steel- works at Wyandotte, lately put up by the enter- 
prise of Captain E. B. Ward, and which are now soon going into 
operation, is a most important enterprise to the West. Here the 
Bessemer method is to be used, the proprietor having secured not 
only all the necessary machinery, but workmen thoroughly in- 
structed in the process. The war, the consequent high tariff upon 
foreign imports, and the high rate of exchange, all act as a sort of 
blockade upon foreign goods ; and our manufacturers and capi- 
talists, with the aid of foreign skilled labour, are determined to 
put our production of metals on a par with their foreign contem- 
poraries, even if they do not within a very few years surpass them 
in the extent and useful qualities of their manufactures. In no 
other country in the pede is there now so good a chance for 
skilled labour as in the United States, and the ifl- paid iron workers 
of foreign countries should not neglect this opportunity to better 
their condition by coming here at an early day and taking fortune 
at its flood.—Raidway Times. 
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COLD-DRAWN STEEL TUBES. 
Messrs. Hawksworrs, Harpine, AND Crisrorae’s beautiful 
for drawing Steel Tubes cold is a process apparently des- 
tined to effect a revolution in the manufacture of ordnance. A 
Company has been formed for the purpose of 
experimentally worked in Paris, where orders are now in 
hand for gun and rifle barrels, The 0: 


France having caused this pees _ a and —— i a 
ith ops, deere tions are at present Sian ee 
° perial Government a me 


fer the supply of the 
the unanimous opinion of scientific gentlemen w \ a 
this method of manufacture is that fy its means the probl 

be solved of obtaining lig’ com! —— tr 
of the gun-barrels subjected to trial at pr 


this patent — 
‘on an extended scale, and which has been for a : 


























Exrerments have been made in Prussia with Steel Steam- 
boilera, an account of which has been published in Dingler's Poly 
technic Journal. A steel boiler of the egg-end shape, 4 ft. in dia 
meter and 80 ft. in length, without flues, was tried. It had a 
steam-drum 2 ft. in diameter and 2 ft. in height, and the plates 
were 1-4th of an inch in thickness. Beside it there was placed 
another boiler, similar in every respect, excepting that the plates 
were of iron 0°414 of an inch in thickness. The steel boiler was 
tested by hydraulic pressure up to 195 Ib. on the inch, without 
showing leakage, and both the iron and steel boilers were worked 
under a pressure of 65 lb. on the inch for about one year and a 
half. During this period, the steel boiler generated 25 per cent. 
more steam t the iron one; and when they were thoroughly 
examined, after eighteen months’ practical working, there was less 
acale in the steel than in the iron boiler. The former evaporates 
11°66 cubic ft. of water per age - the iron boiler or ae ve 

ity o consumed was on an average 2706 lb, for the 
ee Sioux, and 2972 Ib. for the iron boiler. The plates 
of the steel boiler over the fire were found to be uninjured, while 
those of the iron one were almost worn out. In Prussia several 
worn-out plates of iron boilers have lately been replaced with 
steel, which, it is stated, lasts four times as long. As steel is 
twice as as iron, thinner plates of the former may be em- 
ployed for boi and more perfect riveting can be secured, A 
greater quantity of steam can also be generated in the steel boiler 
on account of its thin plates, and thus much fuel may be econo- 
mized. These improvements should engage the attention of all who 
make and use steam boilers for engineering and manufacturing 
purposes.—Mechanics’ Magazine. 





THE IRON TRADE OF THE WORLD. 
the Mining Journal, bas so much contributed to 
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world ; and this appears to us as the mere prelude to the 

of this enterprise on a scale so vast as any livin 

ean conceive. There has been expended ou these 113,' 

of — already constructed upwards of 40,000,000 tons of iron. 
Great Britain and France control the world, and, fortunately 


for the happiness of mankind, they seem to have elected in fayour 


of peace ; and their enormous resources, which otherwise 
have been dissipated in war, will unquestionably be diverted to 
that other great enterprise, which we regard as having merely 
commenced—the construction of railways, which, proceeding at 
an increasing ratio, will only be retarded by the limited roy ha 
iron that can be furnished by the mines of the world, im- 
mensely increased demand for ships and steamers built of iron 
will also of itself form a large drain upon our production of this 
mineral. 

There are now about 350,000 tons of iron in 4 
stores in Scotland, which is the only reliable reserve for a trade 
embracing 4,000,000 tons per annum, The shipments of pig iron 
from Scotland in the past year have been 401,600 tons, 


. an increase of 26,649 tons over the corresponding period of 


year ; and the foundries and malleable iron-works in the district 
ae been so actively employed as to give rise to a consumption of 
about 12,000 tons weekly. ) 





MELTING WROUGHT-IRON BY ELECTRICITY. 

Proresson Owen Doremvus employs in this the great 
galvanic battery which he uses to illustrate his vane on elec- 
tricity. The cups hold one gallon each, and $60 of them are 
filled and in operation. Standing in close rows, they 
cover the floor of a long room. ‘The conductors from the 
are copper ribbons an inch and a half in width, and are led 
through holes in the wall into the lecture-room. This enormous 
battery enables Professor Doremus to exhibit the various effects 
of galvanism to his classes on the greatest scale. bid! 5 
duced by the carbon points is farin excess of ae 
heating of lime by the oxyhydregen blowpipe. This 
preoree by employing the two in the fgwoegetng 
electric light seston of uric acid not larger than a 
small pin are magnified to the size of ten feet, with perfect 
tion of outline and structure. 
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wonderful tenacity when subjected to the same treatment with 
one-fourth the ; and assuming, therefore, that an iron girder 
will bear with this load 12,000,000 changes without injury, 

it is clear that it would require 328 years at the rate of 100 changes 
day before its security was affected. It would, however, be 

to risk a load of one-third the breaking weight upon 

of this description, as, according to the last experiment, 

the broke with $13,000 changes ; ora period of 8 years, at the 
game rate as before, would be sufficient to break it. Iti more than 
Jo that the beam had been injured by the previous 8,000,000 

to which it had been subjected ; and, assuming this to betrue, 

it would follow that the beam was undergoing & gradual deterioration, 
which must some time, however remote, have terminated in fracture, 





PRESERVATION OF IRON IN WATER. 

M. Becqveret has contributed to the French Academ of 
Sciences a memoir ‘‘On the Preservation of Iron and Cast Iron 
in Soft Water.” The author had previously announced that iron- 

veasels could be preserved from oxidation by fixing bands 
of zine over the iron plates at intervals. It seems that in soft 
water the protection is not so complete, and a larger surface of 
zine is wired to ensure perfect preservation. The present 
memoir io devoted to a statement of the electric condition of the 
plates, which shows that in salt water the current set up at the 
— ‘of contact of the two metals extends a long distance, and 
ever, 









jntensity diminishes very slowly. In soft water, how- 
a aenelty diminishes rapidly ; nevertheless, the protection 
be mands comple, we have said, by the use of a larger 
of zine e author found that 9387 cannon balis of 12 
diameter under soft water required for their protec- 





tion bands of zinc having a surface of two square metres. 

Becquerel makes another ion for the ion of water- 

pipes of cast-iron in wet If these should prove sufficient 

Scatatars ed eyo kare openings at latarvela wo abew of 

ould - be necessary to have open at intervals to 
only ‘be cot at for the surface to be cleaned. 
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Steel.” He first detailed the manner in which the 
iron and steel are prepared for mi 
te acid on 


final process consists in acting with very al 
perfectly polished surfaces, showing no scratches, even 


examined with the microscope. ‘The acid, acting on the different — 


constituents, or on different crystals, in a variable manner, causes 
the structure to be exhibited in very great perfection, by various 
colours or tints. He then explained the tions required in 
taking enlarged photographs direct from prepared surfaces 

iron or steel ; and exhibited a series pho! under his diree- 


& 


tions, by Mr. Charles Hoole, of Sheffield, ftlusteating the various 


stages in their manufacture. In the case of cast iron, the photo- 
graphs show the graphite and several different compounds of iron 
carbon, as well as pure iron, In wrought iron, the character of the 
crystals and the arrangement of the slag are well seen, and the 
change in the constituents and in the structure, which occurs 
when it is converted into steel, is very striking. Other 

show the change in structure produced by melting and 

steel. Some meteoric irons have a structure very different 
that of any of these artificial irons, as shown by another photo- 
graph. On the whole, then, when such sections are thus examined, 
we may see most clearly the cause of those peculiarities in 
physical structure which give rise to the different kinds of fracture 
characteristic of different sorts of iron and steel, and which are 
so intimately connected with those properties which make each 
variety more or less suitable for special purposes. 


Z 5 





IMPROVED IRON AND STERL MANUFACTURE. 


Dr. Joun Percy has read to the Royal gree 
this important process. Chemically pure iron, it was » is 
excessively rare, and hardly ever seen, since even in the electro- 
deposit of iron, nitrogen is frequently present. In the different 
forms of the metal, bar or wrought malleable iron, pig or cast iron, 
steel, &c., carbon is found, in proportions varying 0°3 per 
cent. to 44. Other substances found with iron are manganese, 
silicon, phosphorus, and even organic compounds (such as 
hydro-carbon olefiant gas); but the principal element to 
separated from the ores (or oxides) of iron, is — 
done by the ancients in the primitive penny 
agency of charcoal and the in a 














































































in Dr. 's book on the subject, recently po 
tains clear accounts of inost elaborate experiments, illus by 


engravings drawn to scale.—Abetract in the [Mustrated London 





AN IRON LETTER. 
Tue Birmingham Journal has received by the American mail 


‘a Letter, which is remarkable both as a documentary curiosity and 


asa specimen of manufacturing skill. It is written on iron rolled 
so thin that the sheet is only twice the weight of a similar sheet 
of ordinary note paper. The letter is dated, “South Pittsburgh 
(Pennsylvania), November 6th, 1564," and says>—* In the number 
of paper, dated October Ist, 1864, there is an article setting 
Gecth thet John Brown & Co., of the Atlas Works, Sheffield, 
gucceeded in rolling a plate of iron 13} in. thick. I believe that 
to be the thickest plate ever rolled. I send you this specimen of 
iron made at the Sligo Iron Works, Pittsburgh, Pennsylvania, as 
the thinnest iron ever rolled in the world up to this time, which 
iron I challenge all England to surpass for strength and tenuity. 
This, I believe, will be the first iron letter that ever crossed the 
Atlantic Ocean.— Yours, &c., John C. Evans.” The iron is said 
to be of exceedingly fine quality, and the sheet by far the thinnest 
ever seen in this country. Tested by one of Holtzappfel’s gau 
the thickness of the sheet is found to be one-thousandth part oe 
inch! A sheet of Belgian iron, supposed hitherto to be the thin- 
nest yet rolled, is the six hundred and sixty-sixth part of an inch 
thick ; and the thickness of an ordinary sheet 
about the four-hundredth part of an inch. 





note-paper is 





NEW HORSE-SHOE. 


“One of the few novelties shown at the Bath and West of 
show, was a Horse-Shoe, patented by Mr. Fowler, the 
of the steam-plough. In this invention, the object, it is 
tained, which has long been sought, of introducing 
practical manner, so as to 

the soundness of b which 












shoe, and places the elastic 
connected with the foot by means of rivets, which | 
but allow the necessary movement for the spring to act. It 
that the spring shoe will prove as useful to the -and 
= to the inventor as the steam plough,—Mechanics —_ 
agazine, : 


MALLEABLE CAST-IRON. » Nae = = 

Aone a large majority of those engaged in the arts, Malleable 
Cast-Iron has always been a metallurgical mystery. The mode of al 
its production is generally a secret in the few foundries where it BP, 5: 
is made, and the very ignorance of its true character has pre = 4 
vented its use to anything like the extent it deserves. M. Briill Bie | 
not long since communicated to the French Society of Civil En- "| 


gineers a very complete account of the history, mode of production, 
and properties of malleable cast-iron, which deserves to 
widely known. 

M. Briill states that the density of malleable castings is hardly 
Fame than that of ordinary cast-iron. Three samples of the | 
‘ormer, selected at random, had a specific gravity of 7°10, 7°25, ee: | 
and 7°35 respectively. The colour, both external and that of the — 


fractured specimens, approaches that of steel. The ‘‘mallea- | 
blised” metal takes readily a very fine polish, which is mot very 
easily destroyed upon exposure to moisture. Its resistance under a 


cutting tools, or when exposed to friction, is not, however, great. 


| 
The metal is very porous, as is proved by the gradual diffusion of é 
oil over a considerable surface where only a portion was placed in | 
a reservoir of that liquid, The Ulverstone white iron is very fh 
sonorous, and good clock-bells are cast from it. The treatment of i | 
malleable castings diminishes this property of communicating a: | 
sound ; but of two objects of the same form, that in malleable rai 
cast-iron can be distinguished from that in w t-iron by the — ra 
superior note given on striking it. On breaking a malleable : 4 


casting the converting process appears to have penetrated only to 
the depth of 1-8th and 1-6th inch; and instead of a ual tran- 
sition from one condition to another, there is a 
of demarcation, Yet the core, originally brittle, is found to have 
become soft and easily workable. Worked under cutting tools, 
the outside of a mallealde casting gives long and elastic shavings ; 
while, as the tool enters beneath the surface, the ¢l — ‘ 
the centre of the casting, become more and more br _ Under 
twisting and other strains, the mers cracks, while the exterior : 
its customary appearance of toughness, Mat 
em is easily stamped, drawn, and hammered 
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Arts The strength per uni 
was found diminish greatly as the dhaveninns te 
pieces submitted to experiment werm increased. The direct re- 
sistance to rupture was found, in some of the experiments, to be 
about 50,000 ib. per square inch, or exactly 35 kilogrammes per 
Square millimdtre. As t the general results of these experi- 
ments, M. Briill observes that they indicate a general resistance, 
® co-efficient of elasticity, and a limit of elasticity as great in 
cast-iron as in good wrought-iron. This was, indeed 
‘to have been expected from the ordinary practical acquaintance 
which we have of the first-named material. M. Brill touches 
t upon the prices at which malleable cast-iron is produced in various 
i countries. In Switzerland, for example, it costs upwards of a 
shilling a pound, while at Liége the cost of castings in this ma- 
terial is not much greater than that of English cast-iron. The 
whole question of the employment of malleable cast-iron turns 
really upon that of its cost. If it can be cheaply produced, and 
we have no doubt that, with simple improvements, it may be, it 
re may be readily substituted in place of many applications of 
pee en. A Glasgow firm has already done something im 
ae this m, but the subject should be more generally pursued 

; by others.—/rom the Engineer. ’P 












CLIFTON SUSPENSION pRIDGE, 

Tas stu as structure has been opened fortraffic. The bri 
as our rs are aware, has been formed out of the old mea 
ford Suspension Bridge at Charing Cross, + But (says the escent 
_ account in the Builder) although the Clifton Bridge has been com- 

_ in December, 1864, its foundations may be said to have been 
in oe aiven ty Ma. Wi me & hundred years since—when 
Bs were n by Sir. ick to i 
10002 Fe Villiam to the Society of Merchant 
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less than 62,000/. An Act of Parliament was and 
designs were obtained from Brunel, Telford, other ¢ 
neers ; but still something like 50,0002. seemed to be requisite. 
Mr. Davies Gilbert gave his advice, and Brunel’s plan was agreed © 
upon. Telford w have had the bridge supported on — 
columns, reared at great trouble ; but his more rival 
mined to make the cliff support the structure, and he estimated 
the entire cost of the construction at 57,0002. Fortified with 
their design, which was satisfactory to the majority of the inhabi- 
tants of the city and neighbourhood, the trustees, in 1831, deter- 
mined to commence the all-important undertaking, the Society of 
Merchant Venturers having given the land n on the 
Clifton side of the river, and Mr. P. J. Miles the stone from the 
— at Leigh neceasary for constructing the pier at that side of 
the river. 

‘The first stone was excavated, but the Bristol riots put the 
arrangement out of joint, and little was done till 1835, when 
wire was in the ascendant as the projected material of the bridge, 
and 35,000/. the estimated cost. Mr. Brunel then modified hi 
scheme, but the Bristolians were not satisfied. Still the pre- 
liminary works were in progress: a wire was across the 
river ; and the foundation of the Somersetshire buttress was laid 
when the British Association visited Bristol, In 1837 the con- 
tractors became bankrupt, hut in 1840 the buttress was com- 
sree and in 1843 the money was all spent, 45,0004, — 

realized and disposed of in massive piers, &c., ere one-half 
the iron-work for the bridge, flooring, toll-house, &e., were 
executed, and 30,000/. more were requisite to finish the work. - 
In 1853 the works ceased, and the undertaking was for the time 
abandoned. For seven more years matters remained in statu quo, 
when the idea of using up the Hungerford — — was: 
entertained, after Lieut.-Colonel Serrell, C.E., of the United 
States, had offered to complete the bridge with wire for 17,0002. 
It was in 1860 that Mr. W. H. Barlow and Mr. J. Hawkshaw 


ae 


over the cliffs has at last been completed. The materials were 
purchased for 50001. The total cost of the bridge has | 
nearl 100,004 a aR 
‘‘The Clifton Suspension Bri differs 

dimensions and details from the old bridge at Hungerford, 
the materials of which it is principally constructed. The 
sn balf spams ob wider aiden ees ‘oe 48 again 
no 8 at either side as there were at i» 
a inhi oe 

being emplo, le of two ; thus nearly 
more iroa work is required than could be derived from the 
i The general arrangements of the chains, 


bri 
errno with those we have just rib 
ae a strongly ribbed and massive cast-iron basement 
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t was originally intended that the total width of the platfi 
should be 24 ft., giving a carriage-road of 16 ft, and two Sawaal 
of 4 ft. each. To meet the wishes of Sir Grevile Smyth, these 
dimensions were increased ; and, as actually constructed, the 
carriage-road will be 20 ft. wide, and each of the footways 5 ft. 6 in. 
Neither the carriage nor footwave are perfectly level, the carriage- 
way being raised in the centre, and the footways rising towards 
the outward edge. According to the specifications, the floor of 
the carriage-road is composed f sleepers of well-seasoned Raltic 
timber securely tongued together, over which is laid transversely 
another flooring of planking 2 in. thicl The floor of the footways 
is of planking 24 in. in thickness. The under framework of the 
bridge is constructed of light iron girders, the top and bottom of 
each consisting of 34 in. x 3} in. x 5-8 in. in wrought angle- 
n, Strengthened and connected together by diagwnal trusses of 
24 in. x 5-8 in. ; bolted by their top flanges to the longitudinal 
lattice girders 3 ft. deep, which separate the carriage-road from the 
footways. To the upper flanges of these are bolted at the proper 
distances attaching pieces, to which the lower ends of the suspend- 
ing rods are attached by pivot-bolts 

“The footways thus project entirely beyond the suspending 
rods, and are only bounded on the outside by a light iron balus- 
trade rather more than 4 feet in height. The double system of 

irders gives great strength and rigidity to the bridge, with very 

weight of material; in fact, four-fifths, at least, of the iron- 

work in the whole structure consists of the saddles and main 
chains, the bridge or roadway itself weighing comparatively little. 
‘The total weight of the whole is stated to be about 1500 tons, of 
which the links and bolts forming the chains are about 1100 tons, 
the saddles with their appurtenances nearly 120 tons, and 
the suspending rods, 20 tons ; the remainder will give some ap- 
proximation to the weight of the roadway.” 

‘The following additional details are given in the Times’ report:— 
in ail 4200 links in the 
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weight of the bridge. In this brickwork are left three fy 


which are passed the last links of the three chains. At 


each aperture, are placed the three cast-iron anchor plates, 


the links are also passed, and are then secured by strong 


whereas each of the three chains passes entire through one 


cient size in the brickwork, in the anchor pintes there is 
ore 


aperture for each link. Each link therefore passes through own 
ture, and one strong double key driven through all the links secures the 
Each anchor plate measures 6 ft. by 6 ft., and weighs nearly three tons. 


cross section of the chains amounts in the aggregate: to 


inches, and allowing the iron of which they are composed to in but 
tons to the inch, they would require a strain of over 4000 tons to cause frac- 


ture, The company in their Act have taken power, too, it 
the weight that shall come upon the bridge in two clauses, 


the Beet ot these 


provides that no one conveyance or vehicle, the weight of which with its load 


exceeds six (ons, shall be able to come upon the bridge without 
consent ; the second clause provides that the mee. shall 
, and 


permit a total load, oy foot-passengers, vel 
loads, to come upon the bridge at any one time 
entire span from saddle to saddle is 702 ft. 3 in., and the 


not be bound to 
tons. 


245 feet above high water — is, we believe, unequalled up to the present.” 


‘The Clifton Suspension-bridge is the most magnificent chain 
bridge ever constructed, and for strength and durability may be 


pronounced unequalled. In grandeur of eee 
all attempt at rivalry. The Queenston bri with 


is beyond 


span of 1040 ft., does, indeed, exceed it in dimensions, but 


its 
effect is marred by its low position, and the roadway is only 20 ft. 


wide, The Fribourg bridge is by far the 


all 

that have been enumerated, but even that is only 167 ft. above the 

river which it spans; while the Clifton gr gp 245 ft. 

above high water, is unequalled in the world, and ever be 
ae as one of the grandest conceptions of Mr. Brunel. 

n reply to the statement in the Times, that the Clifton : 


bridge is, thou t the lon yet the “longest and 
ridg gh no gest, Her, 


suspension-bridge in the world, a Co! 


meaning of the expression is not very , but I infer from the — 


context that it is to be understood as follows :—If 
number of feet of span of the various suspension 


number of feet of altitude he oe a ae 
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Mr, Mann 
bride = — Vauthier, 
on one main roada, 
at the village of Caxangé. The road- 
ft. long by 20 ft. wide, was suspended from a 
of iron wire ropes on each side of the bridge, by vertical rods 
seeages wes, the attachment of the rods to the ropes being b 
means of 5 wrought-iron plates, embracing both ropes. Bach 
rope was in four se pieces, and consisted of a mass of 
wires simply laid together, and bound at intervals. The rocking 
were of cast-iron, in three pieces, and the platform was of 
All the work was executed in the country, including the 
casting of the standards, but the wire was purchased in England. 
The ropes, as well as the cast and wrought-iron work, were still 
sound, The cost had amounted to between 50002. and 6000L 
d THE ALBERT BRIDGE. 
| Tuts new Bridge, about to be constructed across the Thames 
f at Chelsea, from Cadogan-pier to the Albert-road, on the opposite 
{ bank of the river, is designed on what is known as the rigid sus- 
pension principle, in which the chains are so arranged as to render 
Ay the roadway practically rigid. The greatest amount of deflection 
: can occur under heavy moving loads is searcely appreciable, 
being only that due to the elasticity of the metal in the chains ; 
and not in any way arising from a disturbance in the curve of 
equilibrium taken by the catenary, as is the case in the ordin 
suspension principle, in which the platform, under a rolling load, 
esata which assimilates itself to that of the altered 
catenary. river piers will consist of cast-iron c linders, of 
similar character to those generally adopted in eldigns ‘nett being 
constructed over the es, piers will be surmounted by 
cast-iron towers, of an ornamental character, and the superstruc- 
ture of the bridge, consisting of the main and cross girders, chains, 
i will be a 
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by Mr. Ritson, is ted by Mr. J. S, Seott and Mr, 
man. It is to sink cylinders—8 ft. diameter with 10 ft. 
between them—into the clay; the cylinders are to be 
solid, with concrete, and upon them a massive and rigid 
cast-iron girders and plates, with caulked joints, is to be 
in place complete, forming, as we term it, a “sealed 46 
Round the margin of the platform there will be vertical vides and 
ends similar to those of an ordinary tank ; and in the dry chamber 
thus formed the wall will be erected. When the portion of the 
wall enclosed is completed, the tank sides and ends will be re- 
moved and the wall remain, founded on and inseparably connected 
with the massive platform, the whole being supported be 

and numerous pillars of concrete in cylinders sunken down 

the clay. 





ENORMOUS WEIGHBRIDGE, 

A yEW Weighbridge has been placed by the Manchester 
markets committee, in Liverpool-road. The platform is 16 ft. 6 in. 
long, and 9 ft. wide, in one solid ua and the machine is ad- 
justed to weigh from 2b, to 70 tons. It has been tested up to 
50 tons, The transferring lever is 25 ft. 6 in. long, and is 
upon a new principle, as applied to weighbridges, being constructed 
b wrought-iron boiler plates riveted together in the proper form, 
after the manner of the modern tubular bridges. Its strength was 
demonstrated when the machine was tested with 50 tons, which 
remained on the platform 43 hours, and the deflection of the lever 
at that period was very slightly over the eighth of an imch at the 
middle of its length, The weighbridge was made for the markets 
committee by Mr. Thomas Steen, of Burnley. The foundations 
are cased with a space between each to lessen vibration from pass- 
ing carriages; and, together with the machine-house, were 
erected from plans and under the direction of Mr. Lynde, the city 
surveyor. 





BURSTING OF THE BRADFIELD RESERVOIR, or my 
Ar nearly midnight, March 11, the town of Sheffield 

<Shanianl suffered greatly by the Bursting of the Bradfield 
Reservoir, the water rolling a cataract down the valley into and 
through Sheffield, to the at Doncaster; when 250 | 
sons were drowned in their beds, or in to eseape, eX 
beneath the ruins of their dwellings, “It is the of 
several eminent engineers, that the giving ome 
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lovee friable shale in the deepest party unequal in 90 
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MECHANICAL AND USEFUL ARTS, in 
- | r 5 D yited 
Jr — v ad ¢ ieee it, that Mr. Rawlinson, on that particular ground, con- 
decided in their * Now, in milway enbenkeuts andes Sal eae 
t was ex- substances in railway embankments, and we find that a bank 
Some half-dozen engineers porous material, such as rubble-stone, does not sli ; while, on the 
- and ag ve ~° other hand, banks made up of impervious nade such as Mr, 
reservoir should id in Rawlinson appears to recommend, have f, uently given =i 
depth, which should be well one part sliding upon another. ; ¥ = Mf 
; only 18 inches in ** In carefully reviewing the evidence of this im 3 
= van eae or ap — de- tion, and in coming to a conclusion as to the cause of the x 
was ves on ou € © embankment 


; it appears to me that the failure did not arise from any fault in the 
Thus there was no means of shutting off the water in the outlet pipes laid in the trench under the embankment, neither in | 
| 


inside of the dam ; whereas, if valves had been fixed on the inner the pipes breaking, nor from the jointing material being blown or 
i access could have been had to them when the yy forced out of the joints, nor yet from the water creeping along the 

This arrangement is strongly commented on outside of the pipes, nor from the pipes being drawn asunder: if 
the engineers. But perhaps the most important question | any of these things had happened while the valves were shut, 
touched upon in the professional Reports is that of the manner in water must have been seen coming through the pipe-trench, and 
which pipes should be laid from the reservoir to beyond the em- there is no evidence to show that such was the case, But, on the 


bankment. In the case of the Bradfield reservoir, they were laid a hand, — is ao ee Re Gunsone did not 
i { } > ta ° T engines he Re ta h . notice any water escaping y be pipe- neh. 
te a * . i } 7 . — ' ‘ rade ‘ ae M ae “The evidence in my mind is abundant to show that the fatal 
Sheffi ; pubiish are nine in number—Mr. Leslie, - 
M » . . accident arose from a land-slip under the embankment outside the 
r. Stevenson, Mr. J. Murray, Mr. ( onybeare, Mr. Lee, Mr. I 
Destow. 8 : “C Vie : '¢ puddle-wall ; for I do not believe that a bank composed of rubble- 
iw, Sir John Rennie, Mr. C. Vignolles, and Mr. M. B. Jack- pal . 

Fee : , stone laid as described with a slope of two and a half to could 
son; and several of them in unequivocal terms condemn that : . A lon oda 
plan. Two of the engineers of the Water Company succeeded in slip except it was carried away upon & portion ground 

inin lel ee 2 ref which it had been laid, by the slip taking place below the 

obtaining results of a very important nature, which show that sorines.” 
some of the theories set up by the Government engineer to ac- ne R “i Harri 
count for the disaster must be excluded from further consideration, Fyne metas ter dr peng pede — from the 
At the inquest on the victims of the flood, a great deal was said opinion of Mr. Rawlineoh and Mr. Beardmore as to the asso 
in condemnation of the manner in which the outlet pipes had been which led to the rupture of the embankment. They state that 
laid ; and that Mr. Rawlinson, in his official Report, stated that there was no fracture of the pipes, and that the embankment was 
“ they were laid in a most objectionable manner, so as in fact to composed of materials which would not have slipped if the base 
insure « fracture somewhere.” ‘This assertion was made the on which it rested had been immovable. They say—‘ After a fall 
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consideration of the collateral circumstances, we Se . 
of opinion that the accident was occasioned by a 


ject, to show that the pipes, and pipes alone, had been the cause occurred in the ground immediately on the oot aalaeal the em- 
of the “‘failure.” Mr. Rawlinson’s assertions had the serious bankment, and which extended beneath a portion of its outer 























attention of many practical men, and the result was the institu- slope, involving in its consequences the ruin of that portion of the 
tion of a set of experiments, which conclusively established the an, and ucing the catastrophe which followed.” The docu- 
unsoundness of Mr. Rawlinson’s theory, which was pointed out ment is prefaced by a ence with the Home in 
from the first in the Mechanics’ Magazine. povidone tg cdeerekag Serie pr tee 

Mr. N —_ that the cnnazuit of Rridence on the mae ees ne Gane peg ge wee 

is of opinion le accident was caused by a + declines further 
tie lr ete a speed | evr = cian eran 
e ve it oa 7, bs 
Mr. Naylor, ‘that the bank was sear and the slope sufficient ; embankment, which, if done, must be upon the u tae 
we have had it proved beyond a doubt that the bank was composed lity of the Company, and without the sanction 
of very porous material, rubble-stone specially selected to insure feet 
poor pan and for which mag ghence per yard extra price was not be overlooked. aoe. 
ithe embankment. wae rained’ Go 






ae The original invention, or series of inventions, was by two men, father and 
ie : son, each named Walter Taylor, natives of Southampton. 
| f The beginning was rather more than # century ago, and was made by the 
father, who had been at sea, and had been practically impressed with the im- 
efficiency of the blocks in use in his time. After a time they took out a patent 
for of their inventions, and ye a second patent. These in 
friction wheels and circular saws, both of which we owe to the Taylors, 
; During the continuance of their patents they, under contract, supplied the 
aha Government with blocks for the nary, and for some years theirs were the only 
i blocks used in the Royal Navy. When, towards the close of Pale = 4 
their patents expired, they wished to obtain an extension of t om, be i 
Government ps son Y and decided on setting up the machinery for them | 
wee. Walter Taylor, the son, who was then making his blocks at the Wood 
Milla, South Stoneham, near Southampton, generously offered to the Govern. 
ment every facility for the purpose he Government employed two clever 
« men to set up the machinery—one of whom was Mr (afterwards Sir) 
—_ Brunel, and the other Lientenant (afterwards General) Bentham, 
R.B. With the benefit of Mr. Taylor's explanations these two young men 
examined his eee and then proceeded to set up machinery on the same 
inei amouth. 
cP pment of Government to back them, they improved the de 
tails of the machinery, using for it steam power instead of water pews 
which Mr, Taylor's mills were worked ; but in every essential point the | 
inery at Portsmouth is the invention of the Messrs. Taylor. General 
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i 
: Bentham's share in the improvements has been forgotten as much as th® 
esars. jor’s original invention. 
: a ay cel con he specifiesiions of the patents were printed in the 
¢ Builder » and they will enable any one of a mechanical turn of 
maind who wishes to ascertain how far Messrs. Brunel and Bentham were in- 
debted to the Mesars, Taylor, to do so easily. 

ft “The jnality of the invention was more - once publict catesol oo ; 

essrs. Taylor during the lifetime of Sir 1. Brunel, and claim Ww: 

; | teapeeenall § him or by General Bentham ; although General Bentham’s _ 
widow objected that too little credit had been assigned to her husband.”" 3 








WOOD SAWING AND SHAPING MACHINES, 4 
h 4 Ax invention has been patented by Mr. J. W. McCarter, of — 
i Londonderry, and is described with vings in the Engineer. It 
is. comprises improvements applicable to Machinery for Sawing Wood, 
and more or less to other wood-cutting machines. Deal frames 
his are sawing thirty-two deals per hour, two being cut 
same time. The invention does not relate to the saws with 
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So contrived as to dispense with the fence, » soll : 
weigh and springs eg tr Se 
ry 


other invention, by Hen of London, is scrit 
4s consisting in the construction of machinery =a 


either one piece or several 


of a metal or other suitable hard template or by means of — 
rotating cutters, which act upon the wood in direction of the = 
obtained. 


USEFUL ARTS. 





pieces at one time, to 


grain, whereby a smooth and even surface ig These 
inventions cannot be fully described without the aid of illustrated 


engravings. 





IMPROVEMENTS IN MANGLES, 


Me. Gronoe Ettts, mechanical engineer, Wellington-road, 
has patented an improvement which appears to a all 


qualities of a Mangle for regular 
it is adapted for every description o 


enough for full-sized sheets, and counterpanes, and are 


able to suit the smallest articles, 
weight, and cost, could not be more 


useful in this 
The work is done quickly. No time is lost in foldeag the 


ee 


family use. In the 
f work, the rollers being 


a 


if 


A mangle five times 


e 


in a cloth round the rollers ; but each article is 


succession, so that a large basket 
hour. 


singly, once or twice, backward and forward, and the next in 
done in halfan- 


full can be 


The apparatus can easily be carried about by one person ; it 


stands firmly upon a table when in 


use, and when done with can 


be lifted upon a shelf, or put into a cupboard. 


The rollers are of polished sycamore, supported in a neat 
metal frame, and are actuated by a small winch and 
Every part is made both strong, light, and durable; and 


struction being so simple, there is little danger of the article getting 


out of order.— Mechanics’ Magazine 





SCALING LADDERS AND 


POLDING DOORS, 


Mr. Georce Fawous has read to the British Association two 


pers, of which the following are 
verbially said that Ladders are never 
The longer they are the more liable a 


ways have been tried to remedy these 


abstracts. It is almost 
right length 
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with projecting shoulders, like the 
or squared, and fitting through and against tron 
let into the wood; the ends of these bolts bei 
screwed and fitted with neat nuts and plates, to screw up -_ 
bind the parts of the ladder together. The ends of the side 
Pieces fit on to and overlap these bolts, and are further strength. 
ened and protected by over edge-plates. In the middle of these 
gerew bolts are placed open eyes in the shape of a horse-shoe. 
These eyes rest against the steps above, and form stops for lashings, 
or an iron connecting stay with a large eye, working round the 
top step and in the open eye of the bolt below ; and with a bulb 
end dovetailing into the horse-shoe shaped opening of the bolt, 
under the lower step of the succeeding ladder, they will form a strong 
thrust and tie fastening between the ladders when joined. Two 
excentric circular plates (like the escutcheons of key-holes) turning 
down prevent the bulb-ended stay falling out of its socket on either 
side, These ladders are easily taken to pieces, either for repairt 
or close packing, as shown in the half of a ladder submit 
to the Section for examination 
Many serious accidents happen to children by their hands and 
feet getting into the openings at the backs of Doors. Other per 
sons sometimes are hurt by the shutting of the doors of railway 
» Itis now proposed to remove the possibility of this 
kind of accident, by « different plan of hanging the doors, viz, 
instead of the doors moving on hinges at the back, to make them 
evolve on pivots at the 4 and bottom of the door ; the centre of 
motion, being at least half the diameter of the door beyond the 
back, and the space between being filled up by circular ae 
which revolve with the door fitting into circular recesses, or t 
door revolving round them, the backs being grooved to a correspond 


fing curve ; the arrangement forming a rule joint, and presenting ; 


ao ing in whatever position the door may be in.—/rom the 
Bah Chronicle Report. 
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THE ADYTIC LOOK. 
ty against picking is hi 
abe interior, but by rae 
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than the slot, as a matter of cuts off all mani- 
sto by te ty erent edo ate } 
model, this 





the works from the outside, In the second 
still more effectually achieved by means of a secondary 
which, having in its centre a key-hole, or receptacle for the ches 
enables the same to be introduced to this inner key-hole, 

the latter be brought into coincidence with the outer key-hole of 
the front plate and door. In order that the check so introduced 
may pass into the lock itself, it is necessary to move the 

bolt, which, at the same time that it conveys the check into 
jock, also bolts up the outer key-hole, thus closing all access 
without, even to the inner key-hole, This same secondary 
ean never be brought into such a position as to allow even an 
passage to the lock, thus rendering gunpowder of no more 
than picks to effect an entrance. But, perhaps, the most 
and valuable feature in this new system of ing i 
certain retention of a false key or check on its first introduction — 
Worcester Herald. 
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PACTITIOUS BLOCKS OF WOOD, 

Gustave Coto, a civil engineer, of Switzerland, has 
an invention for manufacturing Factitious Blocks of Wood of diver- 
sified shades or colours, intended especially to be divided by 
into thin sheets for veneering, although the blocks can be 
to other purposes. The inventor takes shavings, made by 
planing or by machine, which are rolled up by means of a spindle 
with crank, compactly on each other, to form bundles, several of 
which are closely packed in suitable frames. The bundles can be 
formed with shavings of the same kind of wood,or of several different 
kinds and colours: in some cases shavings of other thin and pliable 
substances are introduced ; such as thin strips of soft metals, horn, 
whalebone, ivory, tortoiseshell, papier-m&ché made of 
and any substance capable of being glued together with the 
shavings. When the frame has been filled up with bundles of 
shavings, it is dipped in a hot bath of well-liquefied glue. After 


this immersion, the bundles are submitted to pressure, and 
the blocks thus formed are carried to a hot-air where 
they are sufficiently dried to be cut into thin sheets, Builder, 


THE PNEUMATIC LOOM, 


Mr. Tuomas Page, C.E., of * a 
compressed sin theBueuntic Loom. inspect 

= . 
775,000 persons, and the manufacture of about 
of 









































im) 
sug provemen: 
00,000,000 yards over the 
ye same number of existing machines.— Bwilder. 


THE TVORY TRADE. 

Frew are aware of the immense demand there is for Ivory 
in our days. At the close of the last century, England did not 
work more than 192,600 Ib. of ivory per annum; in 1827 the 
demand had risen to 364,784 lb., which supposes the death of 
$040 male elephants per annum, yielding 6080 tusks, averaging 
60 Ib. each. At present, England consumes 1,000,000 Ib, per 
annum, or upw of three times the consumption of 1827; 
therefore the number of elephants killed for England alone must 
be 8333, or thereabouts. About 4000 men lose their lives an- 
nually in the pursuit after ivory—that is, to provide the world 
with combs, knife-handles, billiard-balls, &c. A tusk weighing 
ee 70 Ib. is considered by the trade a first-class one. Cuvier made a 

list of the largest tusks found up to his time, and the most consi- 

derable one registered by him weighed 350 Ib Ata late sale oi 

tusks in London, the largest, brought over from Bombay and 

. Zanguedar, weighed from 120 1b. to 122 1b. Those from Angol« 
averaged 69 Ib. ; those from the Cape and Natal, 106 lb. ; from 
‘Lagos and Egypt, 1141b.; and from Gaboon, 91 Ib. But these 
eo are by no means the largest sizes to be found at present ; for ele- 
phant hunters now penetrate farther inward into Africa, and 
therefore meet with older animals. A short time ago an American 
house cut up a tusk which was not less than 9 ft. in length and 
$ in. in diameter, and weighed 500 Ib. In 1851 the same house 
gent over to the London Exhibition the largest piece of sawn ivory 
ever seen; it was 11 ft. in length and 1 ft. broad. The dearest 
i is that which is used for billiard-balls. There are several 
kinds of ivory : that which is brought over from the western coast 
of Africa, except Gaboon, is much less elastic than other sorts, 
and not so easily brought to perfect whiteness by the working ; 
it is only used for nif e-handles. Since the conquest of Algeria 
France, the ivory trade has considerably increased in the north 

in Feo which receives its supply from the caravans crossing the 
Desert. Lea stirrer also yields ivory, which is much harder 















a a ing 


and less elastic that of the elephant, besides being of much 
-gmaller dim .—Galignani. 


SUBSTITUTE FOR IVORY. 
well-known billiard-table makers, Messrs. Phelan and Col- 
‘Tae welew York, announce their willingness to give 10,000 
‘for a suitable substitute for Ivory, to be used in the manu 


) 





journal, and the prize is well worth striving for; it 
that such a Shoal totinn is offered for the : 
new and useful material, The great cost of nataral ivory 


present time, owing to the high rates of exchange and pf sites 


m general, is sufficient to warrant perp Sh oe 
should a substitute capable of being used for billiard-balls pa de 
it will not be confined to them, but will be available for a = 
variety of purposes. 





WOODEN PAPER. 


M. Barpovux, a manufacturer of Poitiers, is said to hawe made 
a discovery which will effect a revolution in the manufectare of 
Paper. He has succeeded in manufacturing paper from varus 
descriptions of timber, sach as oak, walnut, pime, 
and from vegetables, without the addition of 
of various descriptions of paper are exhibited at 
Journal des Inventeurs. M. Bardoux asserts that his inwentson 


will cause a reduction of from 60 to 80 per cent. im the price of 
paper. 





DISPENSING WITH THE STEEPING OF FLAX. 

Tr appears from the Society of Arts Jowrnal ‘that a 
manufacturer named Bertin has invented what is wv 
successful method of Dispensing with the Steeping of Plax. 
the fibres have been crushed in the ordinary way, M. Bertin 
mits them to a new process, that of friction between two 
nelled tables, which have a sideway as well as to-and-fro 
in fact, the action is similar to that of rubbing the fibres 
the palms of the hands, but under considera 
great rapidity. The fibre is afterwards beaten in 
carries off every particle of woody matter, and 
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action. The same inventor has adopted anew system of 
cal steeping he pete he the May ap -_ igri a: 
taches the fibres , Which is said to aires 
effect in leas than two hours, at a cost of about Is, 8d. per ewt, 
jeaving the flax nearly white ; but the particulars by an 
By M. Bertin’s system it is affirmed that the yield ise 
from 12 or 15 to 20 or 22 per cent, of the gross material. — 
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completely unbroken and in parallel masses. The principle ey 
friction tables has been applied by M. Bertin in other 5 
is said to furnish an economical, rapid, and perfect : | 
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be appli 
address cards—to which M. Leboyer has s y ples arya 
to some other applications of the same Kind. Whether it can 
ever ink for general purposes is a more difficult question 
to: . A very similar invention had previously been brought 
before the public. In this latter case, however, the black medium 
was inclosed between two surfaces of white paper, one of which 
was broken by the type face, and the black permitted to show,— 
Mechanics’ Magazine. 
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bE 3 PRINTING IN COLOURS, 

E . 

ee, : Mr. H. E. Krawen has patented certain improvements in Print- 
~ in Colours pictures or devices, to be used in ornamenting porce- 


















lain, stoneware, earthenware, or any other substances where the 
colours can be annealed, or melted, or burnt in. 
The process which the patentee employs is as follows:—He uses i 
the prodiution of the ne ures, or devices, or designs, types made from pm 
wood, or other substances adapted to the purpose, and such as are used 
by book printers. He then prepares the psper to enable it to receive and 
take up the colour, and reproduce it on the ware to which it is to be applied. 
He first presses the > oy! in « suitable glazing or other machine, in order 
that it may be perfectly flat; and he then washes it over with a well-made 
wheaten starch, or other suitable substance of a similar character, used 
ordinarily for similar purposes; when dry the paper is again pressed in the 
ferpentine, oo and then he places over it a thin coat of clotted oil of 





e, or other oil, the use of which constitutes one of the improvements 

in process of printing in which this invention consists, inasmuch as such 

of oil causes the paper to take up the colour better and more readily 

such coat is not employed, and enables a better-finished picture to 

.~ on age z Alyy a which rt jm in ucing these 
esigns are all mineral; t are prepa: i 

sticky oil of turpentine and oil of hom. T 5 aie 49 Tiler 














of iron on those parts not covered by the ink. The ink is then 
removed by means of benzine, and the sheet is then in the stateof 


su 
’ 


Some curious experiments, 

Se Bewipe she of copper , cone 
nani’s i , drawn on with lithogray 
ink, is subjected to the voltaic pile, by which it receives # ¢ 


an engraved copper-plate—that is, the design is sunk into the 
plate, and the deposit of iron constitutes the lights. ‘The plate is 
now dipped into a bath of cyanide of silver : under the action of the 
galvanic current, silver is deposited on the copper, and not om the 
iron. The plate is then taken out, and mercury poured upon it. 
Now, since mercury exercises no action on iron, it can only attack 
the silver which has filled up the lines originally made with litho- 
graphic ink. Hence, where those lines are, we now see mercury 
standing up in relief. Plaster of Paris is now poured over the 
plate in this condition, and thereby an impression is obtained in 
which the reliefs made by the mercury are reproduced hollow. 
[Why the ink was removed, or silver deposited, in this case, is 
not clearly stated.] By the aid of the pile, copper may be deposited 
on this impression, and the hollows will then come out again im 
relief, One thus obtains not only a plate which may be pri 
from, but a matrix which will give an indefinite number of plates. 
For typographic engraving, the sheet of copper, after being drawn 
upon, receives a coating of silver, which only goes upon the 
leaving the lithographic ink untouched. The ink is removed, as 
before, by benzine, The surfaces which are thus laid bare are 
oxydised, and mercury is again poured on the plate. This metal 
recoils from the oxydised lines, and collects on the silver, 
reliefs where the lights ought to be. An impression in plaster 
tained as before, and the electro-chemical which is to be 
used for the printing has the lines of the wing in relief as 


required. 


i 





NEW INKS. 

Mn. Friepenick has patented the manufacture of a New Ink, of 
which the following is the method :—Say for one 
quarts of boiling water, and while in that state add of,logwood 
(avoirdupois weight), and allow it to boil until reduced to 
gallon of liquor ; then take of bichromate 


s 
8 


of drams 
twelve grains and of ferrocyanide of potash one dram thirty- — 


six grains (troy weight), previously dissolved in nt water, 
snd’ mix the J aole tonttker, they boil up, and when coal strain 






boat g to which are to be added. a few drops of concentr 
uric acid. a — ture the sugar b 
iby the avid; and when applied to the paper it 
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carefully through flannel, and the ink will be fit for use. 
[ns Garman journal Soveribed anew inet hy aid 
o irty grain 











been a in New York, 
cannot fraudulent) 
body of the stamp is made of qud-henleve ha 
+ which is tough and so nearly transparent that 
t on it shows almost as well on one side as 
other. The design, the legend, numerals, &c., are in- 
to read through from beneath, and are therefore printed 
reverse. The ink is also of a peculiar description. When this 
stamp is wet and glued on the letter, it remains permanent and 
unchanged, until some person attempts to peel it off. He then 
finds that the printed matter remains attached to the letter, while 
the gold-beater’s skin comes off quite colourless. 












- SUBSTITUTE FOR GUTTA PERCHA. 
. Sennzs has described to the French Academy o ie 

‘ the Valata, a shrub which abounds in Guiana, and phy pares 

which he Asserts 18 superior, for many purposes, to gutta percha, 
i but especially as an insulating material for « nveloping telegraphic 
; wires. The milk or juice is drinkable, and used by the natives 
i with coffee. It coagulates quickly when exposed to the air, and 
: almost immediately when precipitated by alcohol, which also dis- 
solves the resin of the Valata juice. All the articles made with 
Hf gutta percha can be made with the sap of the Valata, and it has 
? no disagreeable smell. When worked up it becomes as supple as 
cloth, and more flexible than gutta percha. M. Serres exhibited 
a number of articles manufactured of F alata milk, 















oe Ae ape ea MANUFACTURE. 
manufacture toys, belting, and water-hose is carri 
upon a large scale by the New York Rubber Company, entre 
at Wiccapee, situated in a romantic dell on Fish Creek, 
Hudson River, in Dutchess County. ‘The various opera- 
tions, of grinding, mixing, calendering, moulding, vulcanizing, 
and finishing the various products, are here seen to advantage. 
The rubber is first ground, or rather kneaded, between 
rollers, and during this operation it is mixed with other 
as white lead, &c. It is here reduced to sheets, 
ers’ dough, which are afterwards submitted to a 


arta, 


MECHANICAL AND USEFUL ABTS. 


the several parts of hollow dolls, balls, ke, 
dies ; then the are united with cement, 
fitted into metallic flasks of different patterns ; and 
batches in a large horizontal iron oven, where 

to the action of steam of about 240 deg. Fabr. for 
hours. The articles are secured upon a carriage, and 


five and « half 


arailway into the oven, one end of which opens nl cine for 
a large man-hole. After the goods are vulcanized, they are 


and painted, 

e high price of leather has caused much attention to be 
devoted to the manufacture of some suitable substitute for it mm 
large beltings ; and success has been attained with India-rubber 
combined with strong flax-duck made for the purpose. Thefabric 


is woven in looms, and several plies of it, stitched together by - 


machines, are cemented with India-rubber and then cured by solar 
action. We were told in the factory that India-rubber belting, 
cured by vulcanization, is not so durable, owing to the strength 
the flax-cloth body being impaired by the high steam heat, One belt, 
3 ft. in width and 252 ft. in length, weighed about 1600 Ib., and 
cost from 1800 to 1900 dols. It was made for the driving 
an elevator at St. Louis; and another of the same size, 
similar purpose, has been ordered for the Milwaukee and St. Paul 
Railway. ‘This belting is composed of five plies of stout flax-duck, 
and it has twenty-seven rows of stitching init. A a 
business in manufacturing such belting is now carried on at 
place ; orders for nine belts, each 22 in. wide and 269 ft. in length, 
were being executed at the time of the writer's visit. 
India-rubber hose are made of strong flax-duck, which is woven 
here in tube form, in looms adapted for the purpose. After 
coming from the loom, the flax-duck hose, of a certain: is 
laid upon a long table and wrapped around on the outside a 
layer of India-rabber ina sheet. This is cemented to the duck, 
and is to form the inside of the hose, A now 
thrust through the inside of the hose and hooked at the back end. 
The hose is now drawn over this rod by a reel, and turned inside 
out like a stocking, after which another layer of sheet-rubber is 
laid and cemented upon the outside, thus forming «pene 
close hose, water-tight inside and out, without a rivet ' 
to end. Of course, such hose is far stronger that made of 
leather. —American Artizan, : , 
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SEWING-MACHINES. 































was treated only as a 
in vain to get his invention 
without effect, he was at last 
p3 Nee machine iteelf, to Mr, 
immedi saw the applicability of 

the machine to his own nist ara fen of fri and pe fe 
making. The sum of 250. was all that Howe got for his incom- 
parable invention, which was destined to make the fortunes of 
thousands, and to confer a benefit upon large classes of the people 
second to any that has appeared during the present century.” 
Finding that he could do no good for himself in this country, 
and falling into bitter poverty, be determined to return to New 
j York, when he did so he had the mortification of finding that 
oe in his absence his patent rights had been infringed, and his inven- 
i tion pirated, by wealthy people, who were determined to throw 
‘ the whole weight of their means into the scale in fighting Howe's 
Ls t to his own invention in a court of law. The trial which 
+3 followed demonstrated, in the clearest manner, that to Howe, and 
; to him alone, belonged the credit of inventing the first Sewing: 
machine. Others, it is true, had tried to do what be had accom- 
; plished, but failed ;.and an Englishman may fairly take the credit 
iE of going within an ace of the invention, without knowing how near 
bf he was to fame and fortune. We allude to the machine invented 

: 4 by Mr. John Fisher, of Nottingham, for the purpose of ornament- 
ie, ing lace, and patented in June, 1545, a year previously to that of 





Howe's. This machine did, indeed, interlock threads in the same 
manner as Howe's, by means of an eye-pointed needle carrying @ 
loop of thread through the material, which was traversed and 
fastened on the under side by a shuttle ; but here the similarity 
between the two inventions ended. Mr. Fisher was intent upon 
eee lace embroiderer, which he accomplished in a most ingenious 
DRE: manner ; but he really had no claim to the invention"of a sewing 
: machine, oni 2 some years later, by a few additions, this very 
embroidery-machine was made to sew. In 1858, when the merit 
of the American instrument was becoming well known, Mr. Fisher 
endeavoured to obtain an extension of his patent, which had been 
allowed to lie dormant for many years, on the plea that he had not 
however, writes to the Times, “ That the 

the brother of the inventor, and that 

the invention was offered. Mr. 
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MECHANICAL AND USEPUL ARTs. 


time to perfect his machine ; but the Court refased his 
tion : indeed, this attempt to turn an 
sewing-machine was only an 

success. The essentials of a sewing-machine, to use 


the 
guage of one of Mr. Howe's advocates, may be divided inte three 


parts :— 


“1. A mechanism for making stitches, or interlocking of £ income 
nation with an apparatus for making tension on the sad 


and duly securing each stitch when formed. 

“2. An apparatus consisting of two surfaces, between which the materiaf 
to be sewn is contained, and which support it against the thrast and retrain 
jag needle, and in such a position as to permit the stitches to bedeaem 

it 


“3. An automatic, intermittingly feeding spparstes, which exases te 
material to pom with » regular, uninterrupted movement, between the 
holding surfaces in the intervals between the successive pusetares oe 
needle, with an unerring, absolute precision, and uniformity of eect 
to obtain by band.” 

Howe was the first inventor who combined these movements iz 
one machine, and to him, without doubt, is due the exniit af 
bringing it into practical use. The public are so faanilinr with Ghe 
apparatus, consisting of an iron arm and an arrangessent of parts 
at its extremity which almost rivals the human band i delieamy, 
that we need not enter into any particulars as to its appeazamceeir 
mode of operation, further than to say that Howe's bey a 
chine contains the germ of the numberless patents that = 
peared since his was taken out ; and that im consequence @veny 
American sewing-machine exported to this Country a 
to him of one dollar for that right, and a royalty is 
for home use. The method by which the stitch is made ty the 
various machines now in use, and the character of the stitch 
vary very much, The majority of these sewing-machines make 
what is called the lock-stiteh—by far the most durable method af 
sewing. In order to accomplish this a loop of thread — 
the eye-pointed needle through the material to be sewn. 
loop is threaded by a shuttle, which traverses backwards and for 
wards on the upperside of the material. By these means the 
thread is made to interlock within its agree Poin er 
feature, inasmuch as the fastening of the thread is from 
the friction of wear and washing. All machines used in trade 
where strength of sewing is required make this stiteh indeed, 
cloth and leather work would not bear the fastening, 
which is made outside of the material sewn, and a 
liable to be worn away. Howe's, Thomas's, and — 
fal manufacturing machines make the lock-stiteh. 


is 


li 








another machine which works it, but in a different ore 5, 


Wheeler and Wilson machine, which is the one be 
household work, makes the lock-stitch by means 
hook, which interlaces the thread on the under 

jn the drawing-room or boudoir. e 
noisy, substitute a looper for the shuttle, and 
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This isa 
upon in a manufacturer's point of view, 
is to economise the material. The sewing. 
nothing but plain stitching ; but there are 

i ious appliances for hemming, tucking, and binding, 
the invention of M. Chapin, a Frenchman. “By this mechanism 
the machine prepares its own hem, and stitches it at the same in- 
‘stant, lays and sews simultaneously the binding on the edge of any 
material, and plaits tucks of an almost flounce width, sewing them 
with mathematical regularity and precision.” Everything, in 
short, that the most cunning sempstress can do with her needle the 
machine can do vastly better and quicker—with two exceptions, 
namely, buttonhole making and sewing buttons on, and we hear 
that the former will soon be an exception no longer. 

The sewing-machine has everywhere improved instead of lowered 
the wages of needlewomen. It has practically rendered Hood's 
sempstress ‘ with fingers weary and worn’ a thing of the past. 
No woman working at it earns so little as 5s. a week, which with 
the common needle would have been high wages, and they no 
longer labour for such a pittance 16 hours a day. In the various 
factories where it is employed 10 hours a day is the — time 
of labour. But recruits for the hands employed upon delicate 
machinery must be trained to be effective, and it is this prelimi- 
mary training which is the great want. In the United States, 
where the sewing-machine has become a domestic institation, 
youre girls when at school are trained to its use; possibly it may 

so with us when the machine becomes more widely known. 
We understand that at the Needlewomen's Institution, Hinde- 
street, Manchester-square, two or three machines are introd 
for the purpose of employing female labour ; and at the Institution 
for Teaching the Blind, in New Oxford-street, they are also em ~ 
eo to teach sewing to those who have lost their sight. This 

L very well, and it is pleasant to know that the blind can sew 
with the machine as well as those who can see ; but, as we have 
said before, it is not employment for labour that is required, but 
‘a school of instruction in the use of the new machine which is 


fast supplanting the old needle. What i 


old and familiar temple of the other 
corner, with its Fox, and the bust of 
young, at the top, and in the north-west 
auctioneer. The whole of this yard 
Hartley's Patent Glass, 150 ft. in length, 1 i 
60 ft. high. It is supported on iron girders, and constructed to 
admit or exclude at pleasure the external air, 
greatest amount of ventilation. i 
this enclosure are some of the stalls and 
north and west portions of this inner ro 
way, upon the sides of which, entirely free, are 
of them for entire horses, and mares with their foals ; the 
sions of these are 12 ft. by 14 ft. These are lighted by a 
lating louvre-top, to which all foul air is at once carried 
retardation by the form of the sloping roof, The 
likewise ee with the means of itional light and 
tion. All the divisions of the stalls are boarded up 

in height with elm planking, and have iron cappings. 


of trapping the drains, rendering each independent 
is likewise observable in these divisions. There 
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corn-rooms, hay-lofts, washing departments, gas and water to 
each stall, &c. ; the manure-pits are arched over, and efflayium is | 
carried aloft by shafts. Above the inner square of stables, ant 


equally beneath the protection of the glass roof, is 
running the entire length of the oblong square, for the 
of carriages. Under a portion of this gallery the tram 
minates in a turn-table, upon which the carriages rest, 
raised and lowered upon it to or from the upper lever by 
and Amos's hydraulic apparatus, which is set in motion by cog 
turning a tap, the machinery being similar in principle tothatmow = 
used at the monster hotels. _ 
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NEW MANURE, 
A pisTincuisneD French chemist, M. Boutin, after 
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UTILIZATION OF SEAWEED. 
A Paper has been read to the Philosophical Society of G 

by Mr. E. A. Wiinsch, “On the Utilization of Seaweed,” i 
trated by chemical tables and specimens of plants. He took a 
rapid glance at the statistics of ‘‘kelp,”’ the production of which 
ig now about 10,000 tonsa per annum, but could be almost indefi- 
ni increased if the difficulties of climate in the drying propess 
be overcome. The supply of seaweed on our shores is prac 
tically inexhaustible, being estimated by one authority at 21,000, 000 
tons annum; while the present consumption, both for kelp 
and —— manuring, does not reach 1,000,000 tons, The 
wrack cast up on our shores during the winter season is by far the 
largest in quantity and the most valuable in quality, and is now 
to be saved and dried artificially by a contrivance for 
ing ‘‘ wet fuel,"’ by which the seaweed itself is made to con- 
tribute towards the heat required for drying large quantities of it 
at a cheap rate, at all seasons of the year, Other mechanical 
iances for largely increasing the present supply were sug: 


gested.— Mechanics’ Magazine. 
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SINKING ARTESIAN WELLS ON THE CONTINENT. 

Mr. G. R. Burawect, F.G.S., in a paper read by him to the 
Institution of Civil Engineers, stated :— 

There were three different systems of well-boring, mostly 
ton the nature of the tools: the Chinese, or M. Fau- 
8 the French, or rather, the usual well-borers’ plan, and M. 
Kind’s. In the first, the motion given to the tool in rotation was 
ived from the resistance that a rope would exercise to 
a. of torsion, and therefore the limits of application of the 
were only such as would allow the tool to be safely acted upom 
a considerable quantity of water was required to clear out 
so that this plan had been almost universally 

















modifications, and in the well of Passy, he 
for irom ones, as being | , and more easily 
water. ‘The products of the excavation were still 
removed by augers and chisels ; and all the 
practised were considered to be more or less 
case the comminuting tool had to be withdrawn. 
, M. Kind employed a trepan ‘to 
weig 1 ton 16 cwt. and fell throagh 2 ft, 
posed of two principal pieces—the frame 
wrought iron, Bat the teeth of the cutting 
The frame had at the bottom a series of bobes, 
into which the teeth were inserted, and were t 
These teeth were placed with their cutting edge om tie 
axis of the frame that received them ; and 2¢ the 
latter there were formed two heads, forged oat of the samue gimme 
with the body of the tool, which also carried tee teetih, pilmuami im 
the same direction as the others, but which were anedie al diuiiiie 
the width of the latter, in order to render this part af Ghe audi im 
more powerful. It was by increasing the Capeneuons of Theme erntl | 
teeth, that the diameter of the boring could be ; 
to compensate for the diminution of the clear spmoe ley he auibx 
that it might be necessary to introduce in trawersmg Strate 
to fall in, or to allow the waters from below te escape stam 
mediate level. Above the lower part of the frame of the inqpam 
was n second piece, composed of two parts Belted wand 
made to support the lower portion of the frame. ie part of 
the machinery also carried two teeth at its extremities, which Re 
served to guide the tool in its descent, and to work off the aqpe- ~ ou 
rities that might be left by the lower portion of the trepan. Above a oi 
this again, were the guides of the machinery 
consisting of two pieces of wrought-iron im 
a cross, with the ends turned up, so as to preserve the machinery a 
perfectly vertical in its movements, by pressing against the sides 
of the boring already executed. These pieces were independent ay 
of the blades of the trepan, and might be moved closer to it, or 5 ake 
further away from it, as might be desired. The stem and the i 
arms were, lastly, termin: by a single 
which was joined to the frame by a ki 
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mechanical of cables submitted for submergence in 
aac: 2nd, To ascertain the chemical properties of the in- 
sulator, and the best means to be adopted for the preservation and 
duration of the cable ; and 3rd, To determine the electrical pro- 
and conditions of the cable when immersed, under pressure, 
at great depths. On the author of the paper devolved the duty 
of undertaking the first division of the inquiry, viz., to determine, 
actual experiment, the strengths, combinations, forma, and 
conditions of every cable considered of suitable strength and pro- 
portion to cross the Atlantic. A laborious series of experiments 
was instituted; and, in order to attain accuracy as regards the re 
sisting powers of each cable to a tensile strain, they were broken 
by dead-weights, suspended from a crab or crane, by which they 
could be raised or lowered at pleasure, The weights were laid on 
1 cwt. at a time, and the elongations were carefully taken and re- 
corded in the table as each alternate fourth hundredweight was 
on the scale until it was broken. By this process the author 
was enabled to ascertain with great exactitude the amount of elonga- 
tion in 7ft. Gin. The result of the investigation was the selec: 
tion of the cable of Messrs. Glass and Elliott, which stood highest 
in order of strength. In this inquiry, upwards of forty specimens 
of cables were tested in their finished state, and this a 
have been sufficient for the committee to determine the best e 
scril of cable; it was, however, deemed advisable to invest 
still further, not only the cable as a cable, but to test expert 

se te t, in order that every securit 
ep —w a to the pA soc and quality of the posren to be 


cor ig in the construction. : 
regard to the covering wires constituting the principal 
of the cable, Mr. Fairbairn finds that with poe 
selection of the material in the first instance, a judicious 

rr ceigaiation in the second, and a rigid system of inspection of 
the manufacture, a wire of homogeneous iron ‘095 inches diameter 
can be made of sufficient to sustain from 900 to 1000 Ib. 
with an i 0068, or 68-10,000th parts of an inch per 
unit of This description of iron appears to be oo 
suitable for the Atlantic cable, as it combines strength wi a 


uced at ively moderate cost. z 
ee i Sains the iquente 5 ear of each cable 
as well the wires themselves. a eee pyres 
| Strands similar to those employed in the man of the 


l=? 













spiral form which 
strength, the yarn separated from the strand was 
comparing the sum of the breaking strains of the wie 
separately, with that of the two in combination is the 
object by these means was approximately obtained. 
important question arises in the construction of thie 
that is, the strength of the core and its conducting wire, 
it is to be protected under a pressure of 7000 Ib. to 8000 dh. ger 
equare inch, when lodged at the bottom of the oveam. ‘hie 
peared a question well entitled to consideration, amd, poditdlas 
properly insulated wire, of one or more strands, can, without 
any exterior covering, be deposited with safety at these great 
deptha, it is obvious that the simpler the the better. Ax 
suming, therefore, that gutta-percha is the most desirable anaterial 
that can be employed as an insulator, it then reschwes dtedif ante 
the question, what additional covering and what additional 

is necessary to enable the engineer so to pay out ef the shi 
length of 2600 miles, into the deepest water, as to deposit it, 
out strain, at the bottom of the ocean! This is the question the 


committee had to solve, and for this very important object experi- 
ments were instituted. 
upon the ultimate 
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to bear not less than from 850 Ib. to 1000 Ib. wire, with a 
stretch of five-tenths of an inch in 50 inches, is suitable 
for the Atlantic cable. The following is the specification of No. 
46 cable:—The conductor consists of a copper strand of seven 
wires (six laid round one), each wire gauging “048 (or No. 18 of 
the Birmingham wire-gauge), the entire strand ing “144 inch 
(or No. 10 Birmingham gauge), and weighing 300 Ib. per nautical 
mile, imbedded for solidity in the composition known as “Chat- 


terton’s compound.” The insulator consists of 


2 


layers of which are laid on alternately, with 
Chatterton's compound, making a diameter of the core of 464 
inch, and a circumference of 1°392 inches. The weight of the 


entire insulator is 400 1b, per nautical mile. 
tion is in two parts. First, the core is surrounded 
of soft jute yarn, saturated with a preservative mixture. 
te ae age Wot eae ee 
ires e gauge * i drawn from homogeneous 
cin sees ster ae oe cee ae 
with a ve com t of 
cotere® diese termed sete aaa, anon 
the padded core. The weight of this cable in 
nautical snile—the weight water is 14 cwt. 
The breaking strain is 7 tons 15 ewt., or equal 
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cable. Tn reply to a question from Mr. F. Jenkin, 


‘airbairn stated that in taking in elongations, care was taken 
to prevent untwisting. Capt. Selwyn objected to a spiral cover- 
ing combined with a straight internal wire as incompatible with 
security from disruption. Mr. Hawkshaw said no one would dis- 
te that Capt. Selwyn was right in principle. The question waa, 
could it practically be carried out! The best form of cable had 
not yet been arrived at. The failures, however, in the Malta and 
Alexandria cable, which he had examined, did not arise from the 
spiral and longitudinal combination, but from a chemical action 
on the iron covering, the wires presenting the appearance of cor- 
rosion, as if by an acid. No coating of iron would last in such ® 
situation and the only remedy was to lay the cable wire in such a 
covering in another situation where such a corrosive action did not 
place. It was no matter of surprise to him that the first 
Atlantic cable failed. A cable constructed as that was must fail. 
He and other engineers had previously told the Company that such 
ee ae ane we write (Jan. 12, 1865) preparations were ip 
on board the @reat Eastern steamship, in the Medway, 
‘or the shipment of the first portion of the Atlantic teley rt 
Its entire length is about 2500 miles, - pots 
which three rmous tanks were in course of erection on 
the Great aon, each capable of holding’ about 800 miles of 
cable. In order to provide the necessary space for the — 
tanks, one of the principal saloons had been removed and two | 


z 


F 


decks taken away, besides other alterations. The tanks have 
ins ameter of 58 ft, ~ are 20 ft. in height ; they are co 

im. enemies, to existing arrangements, she will not leave 
the Medway until June next, so as to obtain the finest weather 
the operation of submerging the cable. An ingeniously 
machine has been constructed at the Compan. 3 works 

eet OO 0 ne-t0 geared any. accent 
while the steamer is un weigh. er . 
in conveying the cable from the Thames t® 
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MECHANICAL AND USEFUL Amys. 


—a mass which will not fall short of 406, ine 
e-em werdlerpemedte i the top 
ghest edifices in Paris—has to M. Edouz, a. F 
neer, the possibility of corsing'te 3 Gem account fer the 
raising of weights the immense hydraulic preseure which amar he 
derived from water at such an altitude. This opr } 
distributed throughout the capital with the liquid iteelf, go 
every waterpipe may be made to supply this moving power at 
suisleuer point required. This me» be M. Edoux's wand 
will be easily understood. It consists of twin towers 
timber, and rising to a somewhat greater altitude than that 
which a given weight is to be raised. Let us suppose a 
monument, for instance, in course of construction ; the 
will be erected close to the site, and furnish the building % 
at a small expense and with great economy of by the 
ing process :—-Two prismatic platforms or stages slide 
up and down in vertical grooves made in the sides of 
each platform rests on a reservoir of water, which 
weight to be raised, the bottom of each of these reservoirs 
provided with a self-actingpeg valve, while an endless chain 
a combination of sheaves serve to keep the platforms suspended at 
the proper altitudes. Now let us suppose one of the platforms 
be on a level with the ground, just above one of the 
tions opened with a waterpipe, while the other 
at the height which the building has reached. lower 
receives the building materials, which are then more than 
by admitting a sem fog water into the upper reservoir. 
sooner is this effected than the lower platform will begin 
while the upper one with its heavy reservoir will descend 
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same proportion, The materials thus arrive at the point where | 
the building is going on, and while the materials are being dis- 7 
charged above, a new lot is put upon the empty platform. The 
loss of power by friction and other causes in this contrivance does : 


not exceed 5 per cent.—Galignani’s Messenger. ; ‘ 








ON TORPEDOES AND RAMS. 
Apmrrat Str E, Betcurr has read to the British Ass 
a communication from Capt. Doty, of the Confederate States 
Navy, “On the T used by the Confederate States in 
Destruction of some of the Federal of War, and the 
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that a vessel properly constructed for the use and applica- 
ion of the ¢ battery, and ing superiority of : 
would prove a formidable antagonist against a number of frigates, 
armed with the heaviest metal, for it would, by advancing end on, 
re present the least surface to their fire, and always under the most 
g acute angles. An especial advantage which it possesses is, that 
it may be worked at all times ; for instance, in a rough sea, when 
ordinary guns could vot be used, while it may be employed with 
certain success, under cover of darkness, against an enemy's fleet, 
destroying, disabling, or driving them away from the const alto- 
ether. Great economy, simplicity, and safety are, further, among 
ce valuable and important qualities claimed for the submarine 
battery ; neither the battery iteelf, nor the men working it, are in | 



























the least exposed, the apparatus being situated much below the 
line of flotation. Admiral Belcher proceeded to point out the 
superiority of such an engine of warfare over Rams. A ram with 
a Rclocity of 10 knots overhauls and touches the stern of the ; 
vessel she chases, going at the rate of 9) knots—a half: knot velo- : 
city would not injure her opponent, although it might impair her 
steerage, and bring ber broadside to operate on her, in all proba- 
bility, at such close quarters, to her detriment. But a ram fi 
with the means of projecting a simple shell under the pepe 
into contact with the screw, would inevitably destroy, or at les 
so derange rudder and screw, that her great work of executing { 
the ram mancnuvre at right angles to her antagonist would no ‘ 
be matter of doubt; and surrender would, under q| 
di doubtless result. The French and other foreign gover™ | 
| 











have approved of the plans of Capt, Doty. Our owa 
iene ered the examination of them by a scientific com- 
mittee, and it has expressed approbation in an official communis 
Capt. Selwyn pointed out how valueless would be our 
of armour-plating our vessels, which only extended six feet a0 
‘the water-line ; erates advocated the importance of t 
 gerew-boats as pref e in every way to large vessels. gin am 
3 Mr. W. Falrbairn stated that the experiments of the Iron 
-Plate Committee were now brought to » close, and the results AE 5 
: Jed in four Blue Books. The conclusion he arrived at frou 
periments was, that no ship can be made to carry 
’ h on ge and it would probably be 
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ROYAL SOCIETY MEDALS, : 


Tae Copley, Royal, and Rumford medals, for 1 hare bees 
awarded as follows. Copley Medal—Mr. Charles a F. 


for his important researches in geology, zoology, and x 
apres Royal Medals—Mr. | peer Pieres.. Chrke, FES, 

‘or his researches on the intimate structure of the spinal cord amd fi 
brain, and on the development of the spinal cord; Mr. Warren ; 
De La Rue, F.R.S., for his observations on the total eclipse ef 
the sun in 1860, and for his improvements in astronomical pleas 
graphy. Rumford Medal—Dr. John Tyndall, F_RS., fe Sie 


researches on the absorption and radiation of heat by gases amd 
vapours. 
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UNIFORMITY OF WEIGHTS AND MEASURES. | 


Dr. Farr has read to the British Association the Report af 
the Committee on the Uniformity of Weights and Miasune 
Dr. Farr then laid on the table the meter—a brass rad wile 
was the proposed standard of measure. It was theaght t 
very mysterious thing; but, as they would observa, & 
very much like an English yard, but rather better measur. | 

Mr. Heywood, before reading the report, stated that the : 
was 3 ft. 34 in. long, and derived its name from the Greek 
pérpov, « measure. The association strongly 
adoption of the metric system, and offer to exert their influence 
in obtaining from Paris an authorized set of metric per we Sm 
measures, to be placed in some public and frequented 
in London. Sir John Bowring spoke in favour of the system. | 

Professor Williamson, on behalf of the Chemical Section, bore - 
testimony to the experience of chemists in their use of the metrical eh 
system. Mr. Ewart congratulated the section on their unanimity; 
and Captain Maury referred to the Confederate Government 
having appointed a commission on the subject. ae 

The President observed that they had among them one of the 
[oa writers on practical arithmetic in the world—the Lert 

jishop of Natal. ogee n aah 

The Bishop of Natal, who was well received, declared his folk 
assent to the — of the association in favour pb vse 4 i 
system, adding that the influence of the Association should be used 
with the Government to induce them to require that in all schools 
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the ready conversion of by 
standards into those which are recognised by 
most other Continental nations. Such a volume is 
published by Messrs. Lockwood and Co., which has been 
compiled by Mr, C. H. Dowling, civil engineer, an — 
labourer for the reform of the existing system. He has 
ansisted by Professor Airy, the Astronomer Royal, and by Mr, 
James Yates, Vice-President of the International Decimal Associa 
tion, in verifying the fundamental numbers upon which these 
tables have been calculated. They are arranged so as to 
both the conversion of metric into British, and of British into 
metric amounts, in the several categories of length, superfices, 
solidity, capacity, and weight. A brief historical sketch of the 
successive alterations in our laws and customs upon this matter is 
prefixed to the series of tables.—//lustrated London News, 
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THE TIDAL WAVE. 

Tue influence of the Tidal Wave is the subject of a paper by 
Mr. James Croll, in the Philosophical Magazine. He states that 
Mayer has shown that the tidal wave tends to diminish the earth's 
rotation. This rotation carries the wave a little to the east of 
the meridian over which the moon is raising it, and as the attrac 
tion of the moon tends continually to pull the wave back to the 
meridian against the direction of rotation, the wave must act a6 
a drag upon the earth's motion ; and, as the drag acts by friction, 
the vis viva of rotation is converted into heat. Mr. Croll sets 
forth another way in which he thinks the tidal wave tends to 
diminish the earth's rotation, hitherto not noticed, which he 
attributes to the action of the centrifugal and centripetal forces. 
For the details of his explanation, accompanied by a diagram, we 


must refer our readers to his process of reasoning by which be 
‘arrives at his conclusion, that the tidal wave not only tends to 


diminish the rapidity of the rotation of the earth, but also 
accelerate the mean motion of the moon. : 
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It is a well-known fast that Mr. Charles E. Babbage y 
first to attempt the construction of a difference engine, bat 
to some misunderstanding between the inventor and the 


Government, under whose patronage the work was carried on, it — 


was never completed 


About the year 1834 or 1836, Mr. Scheutz, a printer at Stock- rae 


holm, heard of Mr. —— machine, and at once conceived the 
em building one himself. 
@ present machine, which bears the impression * 

1853," is the product of his labours, continued with ame 
dili and at great pecuniary sacrifice, through nearly twenty 
years. It is the only one ever perfected, and, although on 
the same mathematical theory, is yet essentially different im its 
mechanism from that contemplated by Mr. Babbage. It was 
purchased for this Observatory in 1856, and was put im operation 
for a short time in 1858. 

Suppose it is desired to tabulate the series of square numbers 
beginning with unity. Let us first see how these numbers can 
be produced by means of successive differences. We arrange 
them for convenience in the following table :— 


Number, Square. Istdiff. 2nddifi 3rd diff, 

1 i 

8 
2 4 2 

® 

3 9 

7 
4 16 


Now suppose we have three wheels, placed one above the other 
on a vertical (shaft) axis, on each of which is inseribed zero and 
the nine digits, corresponding with a like number of divisions om 
their surfaces, If the number 1 on the upper wheel, 3 on the 
second wheel, and 2 on the third wheel, be brought opposite 


fixed or zero point ; and the nature of these wheels be such that ; 


when set in notion by a lever from right to left, the second: 
adds its number to the upper wheel, and by motion of the 
from left to right, the third wheel adds its number to the s 
(being in this case constant and always equal u 
arrangement we shall be able to compute a 


me bogin by moving the lever from right to left; when 8 
e y mo’ e 3 When 3 | 
number on ‘die second wheal) ‘will be acied ate e 
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e tion ; for so long as the last order of differences is constant, it 
will continue to produce the required puinbers. Thus, for producing 
a table of squares, it is only necessary to give the machine three 
numbers, 1, 3, and 2; and from these data we can compute the 
squares of all numbers up to 30 millions. In the same manner, 
by giving the machine the numbers, 1, 7, 6, 6, we can produce 
“a of cubes, the limit being 15 figures. The same princi 
apply in the computation of logarithms, or any series of num 
whatever. 

It-is proposed to apply motive power to the machine, so that 
when once set it shall be a complete automaton, making its com- 
putations without the assistance of any person. As soon as one 
set of constants are exhausted, the machine will stop, and will 
also be made to give notice of the fact by ringing a bell ; upom 
which a new set of constants may be introduced, and the compu 
tations continued. — Quoted in the Mechanics’ Magazine. 


THE HUMAN VOICE AND THE PITCH OF THE TUNING-PORK. 

In 1860, after much discussion, at a meeting of the Society of Arts, 
it was agreed to raise the pitch, and that the middle C should consist 
of 528 vibrations instead of 512. In the Philosophical Magazine for 
November, 1864, is a paper by Mr. John Bishop, F.R.S., strongly 
recommending a recurrence to the old pitch, stating that his remarks 
have not been written as a mere theory, but in consequence 
numerous cases of injury to the human organs of voice, due to 
the change, which have been submitted to his opinion. In the 

of time the pitch of the songs of Handel, Mozart, and 
others have been gradually raised above that designed by those 
composers ; and both the music and singers suffer by the altera- 
tion. Mr. Bishop states that even Mdme. Goldschmidt complains 
- of the strain which the change of pitch has produced on her 
: Farther, it is well known that the tones at the 


limits of phonation are never so pure in quality or so pleasant  — E 


_- fisten to as the notes within these limits. 
the evil for single songs ; but, as Mr. Bishop 


ition remedies 
remarks, no one wee ret: 


think the key for a whole oratorio or mass. The: 
-soeratarmee ners of course, — 
age ie i * : 1 to = 








PHYSIOLOGY OF THE VOICE. 

Dr. Evwarp Fouryré has read to the Prench Seafeme 
Sciences a paper on this subject. By the aid of ceestin, Siemment 
either of India-rubber or from the human laryar, amd ailied 
examinations by means of the laryngosespe, be endieesmme 
demonstrate—1, That the glottis is a membemmons semil 
according to principles hitherto littl understesd ; 2% Tint 
production of the tones of the voice is the remit of « eonitimell 
action of longitudinal and lsteral tensions, an@‘ef « diminution 
or enlargement of the vibrating part of the seed; ©, Wins die 
chest voice is characterised by the excitation of the while Sengik 
of the vocal cords; 4, That in the mixed voice the word! eorte 
are slightly separated before and behind, and thet the mumcuewiidh 
covers them vibrates in this interval (bere the lateral Qension 
weaker than the longitudinal and the vocal cords aremore sleniler) > 
and 5, That the falsetto voice is produced by = very smulll reed, 
which occupies the anterior third of the vocal cords, the tones 


ew 


ef 


being produced by the variation of the extent of the reed and — 


by the longitudinal tension. M. Fournié supported iis views 
by exhibiting an artificial larynx so constrected that ‘he could 
produce all the notes ‘that he desired with great facility. 





VELOCITY OF SOUND. 

Dr. Srevetty, in a paper read by him to the British Association, 
says: ‘‘Suppose a piece of clockwork prepared, for instance, t» 
strike single strokes upon a bell each time the detent is set free ; the 
detent to be under the controlof an a whichi 
set in action by an observer, at a measured distance from the 
or other origin of sound, depressing a key, and thus 
a galvanic circuit, The observer, being furnished with 
nometer, depresses the key; the instant he hears the stroke of 
the bell he again depresses it; hears a second sound, and 30 
goes on for 100 or 1000 times, carefully noting by the 
the instant at which he hears the last pe | of the series. A 


i 


trained observer would not make a probable error of one-tenth, 
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cannons which he has introduced as time si; 
but he had no doubt it could be adapted to this method, 
thus determine experimentally whether the velocity of sound is 
affected by the violence of its originating cause : a question which 
Mr, Earnshaw has from theory decided in the affirmative. It 
would, however, involve, the author supposed, the use of two 
cannons, each alternately to be in process of being charged while 
the other was at work. This, however, either at Greenwich or 
Edinburgh could be readily accomplished. 

Asan illustration of the distance to which Sound travels, Mr.G. 5 
Poole, of Brent-knoll, Weston-super-Mare, writes that he dix 
tinctly heard the firing of the guns of the Alabama and Kearsage. 
Thinking it highly improbable that the local artillery of Weston 
super-Mare would be practising on that day, and finding no other 
way to account for the noise, he conjectured that it was @ fight 
between two Federal and Confederate ships, and events proved 
that he was right. His house is situated on an elevation about 
110 ft. above the Jevel of the surrounding district, and thus it 
seems the noise of the conflict travelled the enormous distance of 
about 115 miles. 





NOTICE OF THE PHYSICAL ASPECT OF THE SUX, 
BY PROF. PHILLIPS, 


Suxce the author had been provided with the diagonal sun-glass 
justed to his equatorial by Mr. Cooke, he had taken many 00c@ 


ee 


je, and the general porosity of the surface. For tracing the 
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eye-pieces of the ordinary kind were sometimes employed 


with five engraved transit lines, the in been equal to 10 deg» 
in Tn drawing, nega" 3 
tive i 

















of scrutinizing the aspect of the sun's disc in regard to spot 









or faculee as of diversified 
_" or coalescing in various ways into and w 
en the spots became invisible near the b 
ridges and folds still indicated their being 
le thereabout than elsewhere on the limb, 
everywhere traceable in observing weather. Ina 
made on the 29th of March, 1864, facule are shown in the 
brilliant parts of the sun. They appear 
barely discernible, softly-gleaming —_ 1000 miles long, to con- 
tinuous, complicated, and heaped ridges 40,000 and more miles in 
length, and 1000 to 4000 miles and more broad. are never 
regularly arched, and never found in straight bands, but always 
devious and minutely undulated, like clouds in the evening sky or 
very distant ranges of snowy mountains, Wheh minutely i 
the ridges appear prominent in cusps and depressed into hollows. 
By the frequent meeting of the bright ridges, spaces of the sun's 
surface are included of various magnitudes, and forms somewhat 
corresponding to the areas and forms of the irregular spots with 
penumbre. Ridges of this kind often embrace and inclose a spot, 
though not very closely, the spot appearing the more conspicuous 
from the surrounding brightness ; but sometimes there appears a 
broad white platform round the spot, and from this the white 
crumpled ridges pass in various directions. Towards the limb the 
ridges ap nearly parallel to it; further off this character is 
exchanged for indeterminate direction and lessened distinctness ; 
over the rest of the surface they are less conspicuous, but can be 
traced as an irregular network, more or less designated by that 
structure which has been designated as porosity. The fw 
reserve their shapes and position, with no visible change a 
‘ew hours of observation, and probably for much longer x 
They do not appear to project beyond the general circular outline 
of the sun, a circumstance which the author explains, without 
denying that they actually do rise above the surface, 
whether as clouds or mountains, to either of which they may be 
truly likened. In respect to porosity, the author had also devoted 
much time to a scrutiny of the interspaces between the — 
towards the limb and the general surface towards the interior 
the disc, Towards the interior the ground acquires more evident 


lights and shades, a sort of granulation difficult to analy Under 
favourable conditions for observation, there little or none 
of that tremor and internal motion described by earlier observers. 


What ie —~ grt a surface of interrapted. light, 

and the its of whi appear arched, or straight, spon 

fused, euning ote case; and the indeterminate union of these 
aces som faint luminous ri the intervals filled uy ‘ 
shaded interstices and insulated of illuminated surface. 







best resemblance to these complicated surfaces of ligh 
and shade he had been able to procure was a dise of a particu’ 
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Tux doctrine of the Stability of the Solar System is considered 
modern astronomers to be a fact established on the most satis- 
evidence. It is, however assailed by Professor Gustav 
in an elaborate paper inserted in the American Jowrnal 
of Science, No. 109. He considers, in the first place, the effects 
of resistance, referring to the evidence of it in the case of Encke’s 
comet; and from his calculations deduces the following four laws : 
—l. That with advancing age the nearest secondary planet ap- 
proaches its primary; 2. The entire system of orbits becomes 
closer ; 3. The regularity and symmetry disappear more and more; 

and 4. That at corresponding ages similar systems must represent 

the same configuration. He next examines at some length the 

laws of density and rotation, giving the result in fifteen conclu- 
sions. We give the two last :—14. If the laws of attraction are 
: not fully identical with those of repulsion, the created matter 
would already virtually contain the tangential force upon which 
the duration of the whole world principally depends. This is 

simply an instance of “throwing the first cause further back, 
since the translatory movement no longer needs to be considered 
as a direct action of the Creator, but as a design embodied and 
effected through some previous direct act. 15. It is probable that 
the force lost in resistance is converted into magnetism. “I know 
that some, like Brewster, will object to these and similar efforts ; 

yet we always feel the more deeply convinced of the glory, and 

power, and wisdom of the Creator and Governor of the universe 

the more we perceive how simple His means, how grand His de- 
sign, and how multiform His efforts. Unlike ourselves, the Creator 
needs no tools, no constant effort for producing His ends. His 
Almighty ‘fiat’ created the universe, and His right hand sustains 

it ever since.” 





THEORY OF THE CONSTITUTION OF THE SUN. 
Tue following is a résumé of a long memoir on this subject, by 
M. Emile Gautier, in the Bibliothéque Universelle, in which he 
ves an account of the principal observations and theories that 
Ae been hitherto published. 1. The sun is a liquid incandescent 
globe, composed of elements similar to those which enter into the 
composition of the earth, and probably into that of the planetary 
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in suspension vapours or emanations of all kinds: : Sate, 
lower strata ought to be comparatively heavier than ihone of de 


terrestrial atmosphere. As the rotatory motion of the central 
enve- 


ag cannot be supposed to be transmitted to its 

pe So far as its most elevated limits with the sane 
velocity, the solar atmosphere is probably susceptible of 
on the liquid surface an action analogous to that of friction. 
3. The emanations or metallic vapours surrounding the sun, and 


impregnated with dust, smoke, or lava, form around it a layer of — 


variable thickness, and present total ecli the appearances of 
red borders, and yulshenaaes 4. The solar dark pat are par- 
tial solidifications of the surface, due either to cooling or to chemi- 
cal action, re-uniting momentarily into aggregates, salts, or oxides, 
which have issued from the mass in fusion and float on its surface, 
5. The facule (bright spots) are the result of the appearance on 
the sun of very brilliant substances, endowed with great iati 
power. 6, The acceleration observed in the rotatory movement 
of the spots situated near the solar equator is the result of the 
exterior action of the atmospheric pressure on the liquid surface, 
combined with that of the interior layers of the mass in fusion, 
Accidental irregularities may proceed from the disturbance of the 
chemical and physical equilibrium of the various materials com- 
posing the mass. —Jllustrated London News. 
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THE SUN'S ATMOSPHERE, 


From the second part of Kirchhoff’s Researches on the Solar Spee- 
trum and the Spectra of the Chemical Elements (a translation of which, 


by Professor Roscoe, has appeared), we learn that the evidence of 5 


down under closer examination ; but that additional evidence has 
been obtained of the existence therein of iron, nickel, barium, 
copper, zine, strontium, cadmium, &c.; and that no additional 
elements have been found in the sun. We regret to learn that 
Professor Kirchhoff’s eyesight has been so materially weakened by 
his constant application to the spectroscope that he has been com- 


pelled to commit the practical observation to his pupil, Mr. G. 
Hofmann, 


SOLAR RADIATION. 
sig aba way of the Solar Radiotion ion at different pig of the 
been investigated by Father Secchi, of 
py We give some of the results i printed in 


No. 1 of vol. 58 of the Comptes Rendus of the Academy of 
Sciences, before whom it has been read, We nce 


have not fee 
the description of the apparatus emp! and with whieh he — 
made a great amber of cbeerendionn desing: hseenanah 
them dang the clear days between Nov. 22 and Dee. 8 - 
last, when he exposed the apparatus to the solar radiation under 








































































season were Father Secchi thought that 
observing omg Sclaie of abot 28 deg. he would find a 
ture quite, or nearly, equal to that which he had found 

in summer at 32 deg. of elevation, the atmospheric density bein 
nearly the same ; but it was not so. At the meridian he oe | 

nearly the same amount as in summer, although the rays trave . 
thickness of atmosphere more than double, while this dou ~ 
thickness diminished the force of the radiation, reducing it to the 
half. These phenomena would be inexplicable if we did not know 
the absorbing power of the aqueous vapour. Father — ex- 
his agreement with the results obtained by Professor 
estimating its absorbing power at sixty times that of air. 


—IUustrated London News. 





THE ENVELOPES OF THE SUN AND HIS SPOTS 


j f ver by Mr. Dawes, read at a meeting 

Sie tees hatrenomnient Maciety, The mottled surface of the 
sun can be seen with a low power. It has been variously de- 
ibed, and appeared to Mr. Dawes in many ways; but he stated 

that he had not been able to verify the ap ce of the : willow 
leaves” described by Mr. Nasmyth. ir, Dawes considers Sir 
John Herschel’s words, “the surface is like some flocculent 
chemical precipitate slowly settling down,” to be by far the best 
description of the solar disc. When Mr. Dawes used a very small 

: ion, with an eyepiece of high powers (400 to 600) he rarely 

much change in the pores, except in the vicinity of the spots, 

‘which were rapidly expanding or closing, when the appearance of 
the surface at the resembled small bits of straw or thatch- 
interlacing in all directions. He says, that with to the 

oo in the black centres, distinction ought to be ie between 
umbra and the nucleus. The existence or absence of this black 

~ eentral portion may possibly determine the in of the spots, 
An account of the interesting discussion which ollowed the read- 
ing of this paper will be found in the Astronomical Register for 
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TELESCOPIC APPEARANCE oF 

A bDiscusston has arisen amon 
“ppearance of the Solar Photosp i 
pitate, as —— by Sir John Herschel and 
Dawes, or whether it more nearly resembles a willow-lea 
talline precipitate of detached — (the smallest of them 
an area exceeding that of the British Isles), as originally 
by Mr. Nasmyth and confirmed by Mr. De la Rue. We read in a 
note in the Notices of the Astronomical Society that to Mr, Stone, 
observing these “ particles” with the 3 
the sun's photosphere appeared as if covered with grains of rice, 
“solid bodies, somewhat uniform in size and shape, the immediate 
origin of the solar light !” 





ELECTRICITY FROM THE SUN’S RAYS, 

Mr. H. Kevit has read to the British Association a paper on 
the development of Electricity from the Rays of the Sun and other 
Sources of Light, which he illustrated by the exhibition of indi- 
cators or needles suspended within two exhausted glass receivers, 
-_ which he showed were operated upon by the action of rays of 
ight, 

pi Member inquired how the author knew that the motion re- 
sulted not from Sent but air remaining in the receiver ?— 
Mr. Keevil replied that he merely gave his own impression, ‘The 
air had been exhausted by the pump in the usual way, 

Mr. F. Jenkin remarked that those who had been in the habit 
of making experiments with magnetic needles knew how difficult 
it was to keep them quite free from disturbance of the“air. His 
own impression was that the motion of the indicators in the re- 
ceivers in the present case was due to what Dr. Tyndall called 
“‘small tempests.” They must have all found from their own 
experiments that it was impossible to get absolute rest; and if 
they allowed fire or anything else to act upon the receiver, no 
doubt the words of Dr, Tyndall, as to the “little tempests,” would 


apply. 
Ihe President of the Section had no doubt that electricity would 
affect the needle ; the only question was, to what extent. 
Dr. Goodman added, that in experiments he had made it had 
been observed that the effect was ways about equal to ten 


in one state of the sun, and only two in another, thus showing that 
the action was the result of some existing law. 


—_— 


LUNAR OBSERVATIONS. S 

Tue Rev. T. Webb has read to the British Association a 
“the invisible part of the Moon's surface. Quoting M. 
ees. eee ak ee i 
of i 


he drew of the ty 


seed toby Me a - 


large Greenwich refractor, 


te i eh gaa 
with the centre of the e lunar gi the r = 
. that visible hemisphere of the 


































weed on either side of this hypo- 
canvass, without offering 
6g tengo there 


~— Presid Secti i that the theory of 
ident of the Section remarkec ; ory 
Han n 5 purely a mathematical one, and it “— — ao 
a that Professor Adams entirely disagreed from M. Hanse 
: 
ogre Yommittee spoke in confirmation of this 
. se gpaagl ist ‘aoe Navued as to the basis = 
; which ‘M scat had advanced his theory, and especially up 
ect whether the moon had any atmosphere or not. 


1G N THE MOON, 

DAY AND NIGHT ID oid 

§ v 1, in bis discourse to the Royal Institutic 
a Mr. James Nasmyru, in b 


i i y ing to the favourable situation 
of th Mt car and ee dae we have for barge its 
rs — In regard to the great evidence of volcanic 
perry rs Saale. of the moan’s surface, be a> 
lead aa that all volcanic action is of cosmic origin, 
poe age msg “yt planets themselves ; the heat being ae 
and as ancient as that of ordinary combustion, which re * 
— : to mn The moon, like the earth, he believ 
the moe of ieuelly formed of nebulous metal Lees 
ae tom aoe which the material formed ; this, y a 
— San 0 enormous heat, and rise to the vo — 
ph sil The small mass of a neti ie pamecion iad - 
ae i id cooling ; and he 
ted to rapi - 
surface, he attribu 











interesting evi havi yeen on the surface at one 
= . laste # a <n ont his strong conviction of 
the aa of the moon's surface, geologically speaking. 


a 

vast idence which showed that the moon 
He then set ee ee a clouds, and uo winds ; en 
had no ee of disintegrating or denuding action su = 
fhe earth bed undergone, and to which the latter owed shemale 
coh ap aga me to vegetation. - then, by aid = "pioetel 
of soils | : ointed out the most strikin / 
iy ey Se cas ben's wortnne, such as ring-shaped mountains 
Jeeta . = x , 
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8 
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NATURAL PHTLosopny, : 
and craters, central cones, landslips, mountains of " 
cracks filled up, bright streaks, and ‘wrinkles; and 


phenomena of the cracks } bes heated by —p 
and then contracted. A “day ix ogg a equals pa be -¥ 


our days, It begins with a slow sunrise, followed ! 
sunshine and intense heat (above 212 deg. Fahr.) 
intensely black (there being no atmos 


1 phere like ours, to which 
blue sky is due) ; the stars are visible, and the horizon is limited ; 


there is dead silence ; the cold in the intensely black shadow is 
very great ; and there is no aerial perspective. Thus the moon is no 
= for man, or any animals, or vegetables that we know of. 
e “night in the moon” (fourteen of our days) begins with a slow 
sunset, which is followed by intense cold (about $34 deg. below 
zero). In addition to the use of the moon as a source of J; 


Mr. Nasmyth especially dwelt on itg sanitary action during the 
tides, and added that, by tides, the moon actually gave us light 
aod heat, by bringing up coals to London. An image of Mr, 


Warren De la Rue’s beautiful photograph of the moon was 
thrown on the screen by means of the electric lamp. 


——— 


EXTENSIVE LUNAR PLAIN. 

Dr. Lee has described to the British Association “An Exten- 
sive Lunar Plain near the Montes Hercynii, which it is 
to name Otto Struve.” The large plain in the north-east quad- 
rant of the Moon, formerly designated by the Hanoverian 
astronomer Sehréter “ Lichtenberg,” is situated between two 
mountain chains, to the easternmost of which the 
selenographers, Beer and Madler, appropriated the term “Montes 
Hereynii,” at the same time transferring the name “ Lichtenberg” 
to a crater some little distance from this plain. Dr. Lee illus- 
trated his description of the plain and its surrounding mountains 


are in existence: one by Schriter, made in the year 1792; the 
portion of Beer and Midler’s map of this regi 
of the northern part of the plain by Lord Rosse ; 
ublished drawing by Mr. Birt, executed during the present year, 
tn these drawings, Dr. Lee pointed out the features that were 
common to them, especially a large crater on the north part of | 
the west wall, which wag very conspicuous in them all. There 
were also craters quite conspicuous in Schriter’s, Lord Rosse’ 
and Mr. Birt’s drawings, which were not a tin Beer's. 
Miidler’s. After alluding to the confusion likel to arise 
changes in the names before mentioned, Dr. : 
in future this large plain should be denominated “ Otto 


as commemorative of the extensive astronomical labours 
astronomer of Pulkoya, ; ‘ 
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leew he ei in ter 
nade. was placed within the rays of a nine inch 
' solar camera, and an enla ve on a 
plate iin by tee was produced. The print exhi ted was on 
ie sheet of ; and thus the vantage of joining 
CN ates te dean ee 
i i fects from the same negative cou pro- 
Seretby chen either for the finer details of the strongly 
WMuminated side of the moon, or for the more rugged parts at 
the side nearand at the terminator. The sharpness of the photo- 
graphs was very marked, and their effect was very striking and 
satisfactory 
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LUMINOUS METEORS, aa mien 
the British Association a Rey 

oa ip iicasane of the om year. The eee 7 tan = 
satisfactio: int out numerous observations of fireballs (or the 
nae ered contributed for the Catalogue by —s 

other friends of the Association. The largest fireball pees . 

in the ie was seen on the night of the Sth np wae “ ? 
which uced the vivid impression of lightning over the w ae 
the British Isles. Fireballs described in Paris are greatly > -s 

rated: for meteors of the largest class are there rated only 

times brighter than Venus. Full-moon light is, on a 
at least 1300 times greater than the light of Venus. oa oe 
fireballs were seen in a short space of time on the 21st — =¥s 
and two again of the largest size on the 4th of July, 18¢ en 
fireballs closely followed the observation of a large met Ae 
Athens by Dr. Schmidt on the 19th of October, 1863, ~~ = 7 
land, and the second on the coast of Spain. Like o me = 
1783, the meteor was composed of large and reapers ged 
sistibly recalling the showers of stones at L’ Aigle, an - § me 
as illustrating the native principles of their architec a! light 
mechanical of the heat, roughly estimated from th es 
of twenty shooting-stars doubly observed in anor ac Aa 
the average weight of these to have been little more Ss 


 iueaemesica ni 












i stolen enteaate of the lenges shal of 
; catalogue (December 5th, 1863), wou furn 
a sa Detetweighs of por substance. Dr, ep —— 
has non-productive fireballs and’ shooting-stars are loosely com: 
; pacted in their substance, and thus accounts for their want 
“(penetrating power. Professor Newton and Dr. Herschel conelnde, 
= iaediedien tly, that shooting-stars commence at 70 miles, ~ We 
at 50 miles above the surface of the earth, At 60 miles 
the earth shooting-stars are far more frequent than at any 
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‘ptable atmospheee ” of M. Guetelet, 
o as 
of shooting-stars, Tt cannot, on the received law of 
density, comprise more than 1-10, 000th part by weight of the tots 
Shell of the atmosphere, Yet the 9999 parts of the remaining at- 
4 ld lested resence | 
shooting-stars, It sgpeun ponmaionlh o ae rf 


: oh Ps on this account to 
ery greatly the weights of unproductiy fireballs and sh 
Soll g' productive fire and shooting 


The observations of meteors on the 9th and 10th of A 
1864, indicate a display ranking very nearly with the 
Average of the phenomenon ; which, in the clear sky, and the ab- 
sence of the moon, amounts to between 30 and 40 meteors per hour 


“ small fraction, of the display of the preceding year. It was less 
striking on the 10th than on the 9th of August, consistently with 
the ordinary conditions of leap-year. If any indication of peri- 
odicity can yet be traced in the fluctuations of this phenomenon, 


it is perhaps a minimum at intervals of eight years, which has 
thrice occurred, and last in 1862, 


_—_— 


MICROSCOPICAL STRUCTURE OF METEORITES, 
Mr. H. C. Sorsy, in bis paper in the Proceedings of the 
Society, says that, in the first place, it is ———— to remark 
the olivine of Meteorites contains most ex lent “ glass cavities,” 
Similar to those in the olivine of lavas, thus i 
rial was at one time in a state of igneous fusion, olivine also 
contains ‘“ gas cavities,” like those so common in voleanic minerals, 
thus indicating the presence of some gas or vapour. To see these 
cavities distinctly, a carefully-prepared thin section anda magni- 
fying power of several hundreds are required. The vitreous sub- 
stance found in the cavities is also to be met with outside and 
amongst the crystals, in such a manner as to show that it is the 
‘uncrystalline residue of the material in which they were formed. _ 
It is of a claret or brownish colour, and possesses the characteristic 
structure and optical properties of artificial glasses. Some isolated 
portions of meteorites have also a structure very similar to that 
of stony lavas, where the shape and mutual relations of the 
‘to each other proved that they were formed in situ on f ; 
tion. A structure is also found so remarkably like that of con- 
solidated volcanic ashes as to be mistaken for it. It would appear 
that after the material of the meteorites was melted a considerable 
on was broken up porglereen rn depen ven ees et 
Logan and more or less consolidated by ‘and chemi- — 
means, amongst which must be classed a bry amend ; 
either in the metallic wan orien i with substances, 
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ss STONES FALLEN FROM THE ATNOSPHERE. 
Dr. Puirsow has described to the Dritish Association the Black 
Stones which Fell from the Atmosphere at Birmingham in gread 
quantities during a violent storm which broke over the town in the 
month of August, 1564. They were sunall, angular, and black, 
ing here and there a few indications of crystallisation. 
ey acted very slightly ov a magnetic needle ; they gave a lightish- 
streak, and when finely pulverized were partially soluble 
in hydrochloric acid. The analysis which he had made of them 
wed that the stones were not acrolites, but small fragments of 
aces rock, similar to that which existed a few leagues from 
Birmingham, near the parish of Rowley. Dr. Phipson believed that 
the stones had been carried to Birmingham by a waterspout. 





VISIBILITY OF COMETS AND NEBULOUS MATTER. 
Tuat Nebulous Matter, or Cosmical Vapour, ~ it exists a van 
vens, should be visible by a suitable optical aid, is a prevailing 
—, Mr. D. Trowbridge, in the American Journal of Science, 
adduces reasons to show that this notion is erroneous except ip 
some cases. He says that comets are the only celestial objects, 
whose physical constitution is approximately understood, ra 
afford us anything like a distinct notion of what nebulous mat A 
is, By far the greater proportion of these bodies are composed é 
materials so extremely rare that solar rays can penetrate om 
pletely through the denser portion of their bodies, and the ligh 
im some cases seems to suffer scarcely any diminution in pet wy 
Wet these bodies, which, perhaps, would weigh at the pone 
the earth but a few ounces, or but a few pounds, are venice 
visible with the smallest optical aid, and even, under favou : 
eireumstances, with the naked eye. Sir John Herschel “ Cs 

this class of comets, that the most unsubstantial clouds w 
float in the higher regions of our atmosphere must be looked upon 
massive bodies, in comparison with the — 

t texture of these light bodies. A cloud composed 
so rare, and whose Seton tom, se a4 am 
P milk wo scarcely visible. col net fo 
Se te eile when its distance from us is many millions of 
es facts, Mr. Trowbridge thinks, clearly indicate that 
shine wholly by reflected light. 0, on cd | 
o analyse the light of a comet by his e, an 
gave unmistakable signs of polarised light, and there- 
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NATURAL PHILOSOPHY, 
fore of reflected sunlight. Humboldt, in his 
jectures that ennets Sot than may have an ind 


their own. Mr. Hind thinks that reflected solke | 
Thee ey noone for all the phenomena of the li 


Their visi 


8 rays Upon comets caus 
more direct light, Mr, Trowbridg 


es them to send out 
e also conjectures that the 









influence of the magnetic power of the sun may be a potent cause 


spots and atmospheric magn 


he concludes that nebulous vapou 


be visible when far removed 
into stars alone can render 


copie power resolves nebule ; 
best telescopes may ever bring 


and the solar 


etism. With regard to nebulm roper, 


r is necessarily too diffuse to 


from us ; condensation and conversion 





nebulw visible to us. Higher teles- 
and it is doubtful whether our 
into view any real nebule, 


THE RELATIVE HEATING OF THE SOLL AND AIR 


h mountain and in a plain, has been 
examined by the distinguished traveller, M. Ch. \ 


By the solar rays on a hig 
has reported on the subject 


ted summit, should be hotte 


who 


to the Academy of Sciences at Paris. 
We give a few notes :—A solar ray, it is said, falling on an eleva-* 


r than one which, after traversing the 
lower and denser strata of the atmosphere, descends into the pais 


since these strata necessarily absorb a notable 
‘heat of the ray. All travellers who have ascended 


have been surprised at the 


soil compared with the temperature of the air in 


with that of the soil during 
Peltier, Bravaris, and Marte 


on the Fauthorn, Switzerland, between 


uantity of the 
‘igh mountains 


extraordinary heat of the sun and the 


the shade or 


the night. The observations of MM. 


ns (two seri 


tinued indifferently in fine and bad weather, give, nevertheless, 
soil during the day, 11°75 cent, that 


the mean temperature of the 
of the air being only 5°50, 


It became evident that 


es, 125 in the whole) made 
6 am, and 6 p.m, np 


heating of 


the soil during the day was twice that of the air ; but the obser 


vers were not aware what had been the relative h 
earth and air in the plain below du 
obtain this knowledge, M. Marte 
‘lu Midi, in the Pyrenees, and « garden in the plain at. 
By his observations, which began on Sept. 8, 1864, 
the following results :—The mean of the temperature 
the shade, deduced from twenty 
22°3 ; from the same on the Pie 


33°8. The mean excess of the re 
‘over that of the air at the two stations is then 10; rat 


that on the mountain, 


These experiments put out o 





eating of the 


ring the same period. To 
ns acti the summit of the Pie 


be Poe by 
bservations at Bagnitres, was 
du Midi 10°1 only.” ‘The mean 
ees = surface of the soil at Bagnitres was 36°1; on 
c, 
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- a that proached rather a mean temperature of summer 
to zero. M. Renou, in a memoir recently laid before the 
of Sciences at Paria, expresses his dissent from these 
referring to Durocher's observations, who, after giving the 
temperature of the year at the equator as 1°5 cent., of the 
4-0, of the Polar circle, Norway, 6°0, and the mean tem - 
of the summer at the same places as 3, 6, 9, concludes ta 
number of other local and general conditions affect this limit, in- 
nny of meteorology. We have not space for the reasons 

have led M. Renou to conclude that he has discovered the 
following law :—That in ‘‘all countries of the earth the ‘limit of 
persistent snow is the altitude at which the hottest half of the 
year has a mean temperature equal to that of melting ice.” He 
gives the result of observations made with regard to mountains im 
all parts of the world, in Comptes Rendus, lviii. 8. 
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ARTIFICIAL RAINBOW. 

M. J. Dvposcqg has contrived for the French theatre a method 

of imitating the Rainbow, of which Cosmos speaks highly. M. 

employs an electric light, obtained with the aid of 100 

Bunsen elements. The first lenses of bis optical apparatus render 

- the rays from this source parallel, and transmit them through o 
rainbow-shaped hole in a screen to a double convex lens of ve 
short focus, from which they pass to a prism, and emerge wi 

sufficient divergence to make an effective rainbow on a screen about 

6 off. is rainbow is said to be brilliant even when the 

le scene is lit up. 





i 





PHENOMENA PRODUCED BY REVOLVING DISCS. 


' Proressor Do some years ago, obtained a lustrous appear- 
ance by ius Baoonlsr combination of geometrical figures executed 
in black and white or in complementary colours; and in 1861 
Professor D. Rood showed that surfaces without drawings produced 
‘the same effect, publishing his experiments in the American 
nal of Science. et ee Sone, in the one ao 
blished some experiments, from w! we 

ig :—“ A circular disc of white cardboard, 9 in. in 

with half its surface painted of a dead black, was 








caused ns clockwork at t 
from a window fell uponit. A from whit ; 
pate a ae ra distan, 
Were cut two square at such a ce asunder | 
their binocular union could be easily effected, and ; 
Was at rest the stereoscope was arranged so that thro i 
hand aperture some of the white portion of the dise 
through | the left-hand aperture a part of the blackened 
On communicating rotary motion to the dise, a more 
rapid alternation of black and white was the result. Tt was = 
that with slow rates of rotation the strength of the lustre was not 
impaired, and it was just as plainly perceptible with more rapid 
rates. But when the disc was made to revolve so fast that ite 
surface seemed covered by a uniform tint of grey, and the so- 
called flickering had ceased, no lustre, in the proper sense of the 
term, could be seen, the appearance being exactly that which is 
presented to a single eye under similar circumstances.” 





ss OPTICAL PROPERTIES OF THE METALS. 
- QUINCKE's paper on this subject, printed in the Phe ag 7 i 
Magazine for March, 1864, is hovel ‘a the issi 
through thin films of metal, with especial relation to the mi 
of Faraday, who remarked the irregularity of the intensity and 
colour of the light in the same metal. This, M. Quincke says, 
would have been attributed to the presence of holes in the plate, if 
Faraday had not demonstrated the property of a thin 
film—viz., that when placed obliquely between two crossed Nicol’s. 
prisms, it illuminates the plate and acts ‘just like a glass plate.” 
This property, M. Quincke thinks, was first observed by Mr. 
Warren De la Rue, with regard to gold leaf, and afterwards by 
Faraday, in thin transparent plates of platinum, palladium, tho- 
dium, silver, copper, tin, lead, iron, zine, and aluminium. Faraday 
also found that by employing polarised light and an arrangement 
of sulphate of lime plates, other colours than green could be trans- 
mitted by the gold leaf. The details given by M. Quincke in 
regard to his own-experiments on this subject are too 
for our pages, and we merely give a part of his results, “ Light,” 
he says, “ penetrates to an appreciable depth into the ,» and 
must also be reflected back from the interior ; for the great 
ence of pina of the components of reflected light seems to be only 
explicable on the supposition that the reflected ray has to 
through the boundary between the metal and the medium 
adjacent to it.” M. Quincke endeavoured to determine d 
the velocity of light through metals, and obtained the 
result that light travels faster through gold andsilve 
a vacuum. He says, finally, that he was unable to de D 
difference of phase in the components of the light which 


usl through transparent substances, such a8 plates of 
= oe 
‘amin r } ot maintained 

for relctedlight.”-—IUaairated London Nees. 
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a above all, it would be most readily adaptable to 
for examining the spectra of stars. Whilst the author 
was raueged on Various contrivances having this end in view, Mr, 
A. i showed him a Single prism he had contrived, which 
answered the purpose. It was of the form that has been termed 
8tol aoe from the hypothenuse being three times as 
large : ee proportions are very simple and e o 
execution, Tn this prism, which was of erewn-ginss 25 mer Ae 
Gravity, refraction occurs both in the ray of light entering at the 
Perpendicular near the point, and also on its leaving the prism by 
the short face ; the correction of the inclination of the ray so as to 
make it emerge in the same line as it enters being effected by its 
ing two internal reflexions. In making this kind of pri 
of very dense flint glass, the author had found the task mal diff 
cult than he had anticipated : all the angles required considerable 
modification, and it became very difficult to keep the path of the 
ray within the prism. The best results had been obtained by 
throwing the ray to the left of the prism, and correcting thig by 
cementing a small crown-glass prism to the short face, The re- 
ve angle, exercising a contrary dispersion, need not be more 
; than 5°; scarcely more than a tenth of that employed by Hoffman 
cA in his construction. The three surfaces 


















on the score of portability or convenience in use, they we: 
than counterbalanced by the inferior performance of ties peti 
ments, when compared with plain prisms of the best workimanship. 
| connexion wit! his paper, the author added some important 
remarks on the great difficulty encountered in working plane sur- 
faces on extra dense glass prixms, and exhibited lly 
instruments for measuring the j iti 













of an inch by estimation ; with the second, 
be discoverable, The 
fh on of a distant image through 


ite prisms Mr. Browni: | 
oF rheed mechanical pica aan 













COLOURING OF AGATES, 
carte interesting details have beon given to the 
tion by Professor Tennant, respecting the structure 
the artifices resorted to by the workmen of Oberstein in | 


the Agate ornaments manufactured at that place and ea 


over Europe. A large number of specimens were exhibited, not 
only of ornaments but of the stones, both cut and uneut, the 
rate we es adapted to show the structure. The black colour is 
produced by steeping the specimens in oil, and then blackening 
them by the action of sulphuric acid. 


Mr. Tennant asked Mr. Tomlinson to speak on the subject, 


when that gentleman gave some particulars respecting the organi- 
zation of the factory at Oberstein, and remarked that the principle 


of colourization depended on the structure of the stones: they — 


consisted of alternate bands of crystalline and amorphous quartz, 
the latter only absorbing the colouring matter, which consisted 
mostly of oxide of iron, The workmen kept the pebbles in tubs 
of water containing the oxide for a longer or shorter time accord- 
ing to the tint required ; the crystalline bands remained white, 
the non-crystalline absorbed the colour throughout. Professor 
Sullivan remarked that the structure of agate illustrated beauti- 
fully the difference between colloids and crystalloids. The alkaline 
silicates, by repose, formed these two classes of bodies, and he 


had no doubt a similar action had been at work in the formation 


of agate. 





ORGANIC BODIES AND OPTICAL PROPERTIES, 

Prorrsson Srokes has read to the Royal Institution a dis- 
course ‘* On the Discrimination of Organic ne 
Properties,” especially by means of the apparatus of Ki and 
Bunsen, whereby the spectrum of any substance be produced 
with the greatest facility—thus affording a test for the presence of 
certain substances in compounds, showing their chemical iden’ ry 
&c. By means of the electric lamp and the large apparatus of , 
institution, the Professor was enabled to exhibit the results of his 
delicate experiments to a large audience. He referred to the re 
lation of all substances to light, and to their different refractive 
and dispersive powers, as manifested in mixtures, pointing out how 
exceedingly available colour is in beeen the chemical cha- 
racter of abody. He first exhibited, by way of con 


8 
light, and then the pure, continuous ) 
e then showed the varied action of the different rays of the 
spectrum, caused by putting in the flame a peculiar salt of 
—some rays being cut off and others rendered ug : 
took two bodies very alike in colour—diluted port wine and 
blood—and exhibited their totally different spectra, In 
trum of blood ‘certain rays were cut off or obscured, 
distinct red bands were manifest—these last 


m produced by the introduction of a piece of a . If. 
















t blood, a9 even in 
- spectrum 
: colour of the se is not due 

ral; it was suggested that it is pro- 
Jerived from the nature of its crystals. Professor 
okes stated that he had blood as a striking example of 
the in which the chemical character of bodies may be tested 
fap hols selation to light, and concluded his lecture by some ex- 
periments showing the different colours of bodies when seen by 
reflected or transmitted light, and the optical phenomenon termed 
fluorescence (a peculiar power of producing a glow of light pos- 
sessed by a solution of the sulphate of quinine, the decoction of 
horse-chestnut bark, uranium ~ &c.), and expressed his views 
in regard to the relation which these phenomena bore to the subject 
of his lecture. 
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NEW METAL, INDIUM, 


Tas New Metal derives its name from certain blue lines seen 
in its spectrum ; but it is now stated that, if a suitable Indium 
salt be brought into the flame of a Bunsen’s lamp, the Hlame be- 
comes tinged a bright violet ; so that the presence of indium may 
be determined without the aid of the spectroscope. The fact of 
the reduction of the oxide with carbonate of soda or charcoal 
before the blowpipe has been confirme 1. The metal forms a sort 
of ductile bead, which imparts streaks to paper on rubbing, and 

a colour lighter than that of lead, being about the same 

as that of tin. The metallic bead dissolves in hydrox hloric acid 
with evolution of hydrogen ; and a platinum wire moistened with 
the solution exhibits in the spectroscope the blue line very strongly, 
although but fora few moments. MM. Reich and Richter give 
an account of various reactions of the new metal, and they have 
also ascertained in what mineral it occurs. By passing chlorine 
over the pure zincblende, arsenical pyrites, and iron pyrites con- 
tained in the mixed ore from whieh the indium had been prepared, 
it was found that the blende was the only one of the minerals 
which contained indium. The chloride of indium sublimes in the 
tube, and a portion of it is carried over into the wash-water, 
whereas the greater part of the chloride of zinc remains in the 
bulb. ‘They have likewise found indium in the distilled zine pre- 
from the Freiberg blende, and they have obtained the oxide 

m this source. — Jilustrated London News. 

Professor Roscoe has read to the Royal Institution a paper 
On the New Metal Indium, and Recent Discoveries in Spec- 
trum Analysis” (whereby, as our readers are aware, cwsium and 
rubidium were discovered by Bunsen, and thallium by Crookes). 
The spectra of all sere metals were Sesleri, and the new details 
obtained respecting r sources properties were 
MM. Reich and Richter found a new metal in the Freiberg zinc 

 plende, and named it “ indium” on account of two splendid indigo~ 


m% 


<< 


ae 
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blue lines in its spectrum. The metal Dae 
but, through aoe 0 e as yet whens fs © : 


pe me oF apr of M. Richter, 

e > exhibit this spectrum by placing a small piece in 
the clectri light. "He sated thet in its cheutlea! Sohauiaale ae 
resem zine ; that it can be redaced by the to a mal- 
leable bead, and that it may be detected 4 im oat the 
deep purple tint which it imparts to flame. It will doul 

like its predecessors, soon be detected in larger quantity in other 
combinations. The Professor next referred to the continuation 
of Kirchhoff's researches on the solar spectrum, and exhibited his 
maps, which showed the great progress that has been made in 
determining the metals to which the dark lines in the s 

were due ; adding that our knowledge on this subject was still 
very imperfect. The evidence of the existence of potassium in 
the solar atmosphere has been found insufficient upon closer ex- 
amination ; but the existence therein of iron, nickel, barium, 
copper, zinc, strontium, cadmium, &c., has been confirmed. The 
experiments of Mr. Huggins on the spectra of the metals, made 
with an instrument of six prisins, promise to add much to our 
knowledge. Dr. Robinson's doubts as to the validity of Kirch- 
hoff’s conclusions respecting the existence of a separate and non- 
coincident set of lines on the spectrum appear as yet not to be 
adequately sustained. Plicker’s experiments have increased our 
a knowledge of the spectra of the non-metallic elements ; 
and he has proved that many of these elements (among them sul- 
phur and nitrogen) exhibit two distinctly different spectra when 
the temperature is altered. This fact he attributes to i 
Professor Roscoe referred to a remarkable application of the spec- 
troscope to the determination of the exact and very important 
moment when the blowing of cold air upon molten iron should 
cease during the Bessemer process of converting wrought iron 
into steel (which is effected in fifteen minutes). 

In conclusion, he exhibited the brilliant light produced by the 
combustion of magnesium (now produced commercially by M. 
Sonstadt), and especially showed its richness in chemical rays, by 
its causing the combination of two gases with an explosi By 
this light also, during the lecture, Mr, Brothers, of Manchester, 
took a photograph portrait of Professor Faraday, which was ex- 
hibited on a screen at the close of the evening, together with other — 
portraits obtained in the same manner. Professor Roscoe stated 
that magnesium wire fitted for burning in a a made by 
M. Sonstadt at the price of 8d. per foot ; and ee 
entertained that, eventually, the metal might become a for 
jlluminating purposes.—Jlustrated London News. 





TINTING STEEL. 

A Brown Tint on Iron and Steel is given in 
lowing manner:—In as small a quan of water as possible 
(about four or five parts) dissolve an eq 

































jr cee icrcses ts qian to the metal, } 
Gane preserved from the action of rust. 





THALLIUM KNOWN TO THE ANCIENT MEXICANS, ; bore 
reported good ity, say Mining Jour 
upon authority, says the 
; dite tingeiahed German chemist has just made an — 
ye in connexion with the alloy now generally eo 
; pears ) cient records © 
i pears that among the most ancie 
anci Titolo an account is gi ven of the mode of —— 
‘al used for producing the brilliant green fire whic was 
va ar during the sacrificial ceremonies in honour of Vv ae 
r : i e attemp 
i incipal deities ; and that in the ; 
a eeteeeiey, fom the details given, a discovery ae 
ean new field of chemical science has been — 
* uliar treatment of certain proportions of silver, ead, 7 
the os oe taak owder was produced, so much resembling that 
~ I thallium that the experimenter was woe bes pe 
The 7 ws ly eqt o that of the me 
i loy was precisely equal to 
ee ee, of a reactions of thallium were pers. 
and alta bases, and acids of the alloy were produced, precisely 
if the alloy had been a perfect metal. Even in the omen 
- the well-known green line was produced, It is ee 
+ al tons of thallium will shortly be ready for sale in Eng’ 
at less than the price of silver. 





THE LIQUID COMPASS. ps ae 
“essorn W. B. Rocers has read to the Britis iati 
aoe wiih, after a reference to the spectroscope, Pe 
ti Professor Cook was preparing to substitute glass for = 
that of carbon in his spectroscope, Mr. Rogers Laveen 
jescribe, illustrated by diagrams, Ritchie's improvements : 
7 aid Compass, as adopted in the American monitors. Pes: 
7 parr of the improvement appears to be the use of a float _ 
és ‘with a liquid compound of water and alcohol, with a band. 
io al laced that the disturbance arising from the s 
eSea% ro. : 
nd 








motion ofthe ship ia reduced, as the, Profemor stated, ames Op _writhout « diagram m. 1. The first part of this Thermo, 









NATURAL Puxtosopay, 
accurate pointing of the needle ; and it | 
roand, and backward and forward, ie the be 
any deviation beyond half a point. 








HICKS'S PATENT MAXIMUM MERCURIAL THERMOMETER — c 
Ts figured and deseribed in the Mechanics’ Magazine. The prin- ae 
ciple consists in constructing the Thermometer with s short tube, 
or mercurial chamber, carried from the side of the ordinary column ra 
tube near the bulb; the bore of this short tube or chamber is 
larger than that of the column tube, and the action is as follows : sy | 
The thermometer is set by the bulb end being held downwards, ay 
to allow the short tube or supplementary chamber to become full; : 
it is then placed in position horizontally, with the short tube or 
supplementary chamber uppermost. Any increase in tem 
will cause the column of mercury to rise in the ordinary thermo- 
meter tube; then, upon a decrease in the temperature a 
place, the colamn will remain at the maximum, and mercury w 
descend from the short tube or chamber, ' 





NEW ANEMOMETER, 


Ma. Gratsuer (for Mr. Cater) has read to the British Asso- eel 
ciation a paper explaining the construction of a New Anemometer ae 
for registering more accurately the force and pressure of the wind. 5 

Mr. Osler took exception to some of the details of the new 
instrument, and contended for the superiority, in some 
and equality in all, of the Liverpool and the Royal pris 
instruments, 

Mr, Scott Russell asked whether any unit of pressure had been 
determined for any given pressure of wind? He had made ex- 
periments with the anemometer he used, and found that the unit 
was, plus pressure, almost exactly 1 Ib. at 20 miles an hour, and 
9 Ib. at 60 miles an hour. Mr, Glaisher had distinetly stated that 
he could not connect pressure with velocity, 

Mr. Scott Russell had found that 10 miles, 1 1b, increasing ac- ies 
cording to the square of the velocity, was close measure to the a 

lus pressure on a surface. He had proved the aceuracy of this 
yy Peto’s tube on railways at 60 miles an hour, and had measured 
it in storms at 7} 1b. plus pressure. He suggested that observa- 
tions should be made of the results in different anemometers, with 
a view to arriving at accuracy, rs 
NEW THERMOGRAPH, Tes 
M. Marcy has addressed to the French Academy of Sciences. — 
this description of an instrument for marking small lations — 
of temperature. It may, we believe, be rendered ligibl 
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One of its extremities is hermetically closed, while the 

Now, if a little meroury be poured into this tube 

it will settle at the lowest point, and the interior of the tube will 
thus be divided into two chambers, one closed and with air con 
fined in it, the other open. 3. Now introduce the copper tube 
into the glass one, giving it of course the same curvature, and 80 
that its extremity may pass through the mercury, thus establishin, 
a communication between the hollow copper ball and the confine 

: chamber, and the apparatus, with a few accessory appliances, will 
be complete. The end of the copper tube dipping into — 
eury should be varnished to prevent its being attacked dy 
latter metal ; or better still, the end might be made of Cpe 
4. To use this apparatus, put your hand to the copper tal oe 
warmth thus imparted to it will dilate the air it contains, — 
drive part of it into the confined chamber; the mercury = 

recede, and thereby make the wheel turn round its — 

of gravity ; the very small arc thus described will be reveal — 
the needle, the difference of its present position with 6 prt 
one when at rest. If, on the contrary, the copper = rv) ed, 
by water, for instance, the air inside will be contracted, a portion 
of the air of the confined chamber will rush in, and t gee 
will be driven forward, the needle turning in the inverse —S 
By means of this apparatus very delicate physiological ex} 
on animal heat may be conducted. 





INITIAL PRESSURE OF STEAM. — aaa 
Mr. R. A. Peacock had occasion to 

ore ike: Seiichi Prenus of Steam at the highest SS 
res, and found, amongst other things, that between 

square inch and 300 lb. to fee a ae 

latter the highest pressure to which trustwo! y pe 

vocceteh peed cuuied, the law of increase was approximately * 
That the temperature of high-pressure steam of, say, 25 Ib. 

wards, increases as the 44 root of the — 
the pressure of the steam of, say, 25 lb. 
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table, and ically in a very carefully 
is to be ered from these is, that the new formula 
Dr. F; irn’s experiments, from about 40 Ib. to 60 Ib., 


nearly with Regnault’s, between 220 Ib. 
Association, 





WATER BOILED IN PAPER VESSELS, 
M. Tennet has laid before the Chemical Soci 


and 336 lb,—Proe, 








iety of Paris facts 


ving that the Paper on which a layer of Water is placed be 
Seated to the highest temperature without being changed. Details 


will be found in the Bulletin of the Society, which now includes 
the publication formerly entitled the Repertoire de Chimie. The 
paper employed by M. Terreil was ordinary writing-paper. He 

for 


states, in conclusion, that the non-conductibility of the 


heat and the constant evaporation of the liquid through ee 


of the paper prevent the combustion of the 
tion of the water when heated in vessels 
experiment there is endosmosis of the exterior 

pores of the paper: hence, when the water contains 


per, and the 


; metallic 
salts in solution, those are reduced by contact with the flame, after 


having traversed the paper. 





MOLECULAR PHYSICS, 


Proresson TYNDALL has read to the Royal Institution ‘* 
tributions to Molecalar Physics,” the chief points of which are 
thus reported in the Jlustrated London News :—A molecule is a 


union of atoms (e.g., watery vapour is an 


composed of atoms of oxygen and hydrogen, held together by the 


attraction of cohesion), 


gaseous. To measure the action of radiant heat 


has been constructed, and its transmission through numerous 
liquids and vapours and their absorptive powers very accurately 
that substances 


observed by the Professor. It has been proved 


which are transparent to light are v ven to the 
rays of heat—e.g., water, in all its Pa Bape example 
of opacity to heat rays, while bisulphide of carbon of all liquids is 
the most transparent to heat rays (diathermanous). Dr. Tyndall's 
researches have a re the tion and erste ey 
are phenomena inde: ent of the state of a body. 
‘Thie has been proved by the examination othe section of bet 4 
by a number of liquids, and also by the vapour of liquids. 
In cases the same source of heat the or ? 

































































the fluorescen solution. The 
Maki bose 





the path of the rays a 
shown that the liquid 
previously 
due to the retention of 
same effect was pro- 
rays at the red end of the spectram by a 
solution of alum, which completely cut off the heat-rays and 
allowed the light to pass freely. The reverse of this was then 
shown by means of a solution of jodine in bisulphide of carbon, 
which allowed the heat-rays to pass through, but intercepted the 
whole of the visible spectrom. The cause of this opacity cn been 
proved to be due to the coincidence in the periods of vibration of 
the radiating and the absorbing body, It was also shown that the 
radiation from a hydrogen lamp was completely cut off by a layer 
of water only the 700th of an inch in thickness. This also Dr. 
Tyndall attributed to the synchronism between the radiating 
meous vapour of the hydrogen flame and the water. The same 
tis produced when the radiation of carbonic oxide is passed 
through carbonic acid. All these facts show that the radiation 
oo oma free of heat are dependent on molecular phenomena 
and completely isolated from mere temperature, as shown by the 
two last-mentioned experiments. In conclusion, Dr. Tyndall 
pointed out as a conclusion derived from his experiments that the 
radiation which takes place at night, being mainly from the dew 
covering the surface of the earth, must be completely stopped b 
the aqueous vapour present in the atmosphere, nocturnal radit- 
tion being thereby prevented from escaping into space, and the 
temperature of our globe being thus maintained. 

In the American Journal of Science, Professor W. A. Norton 
sets forth a physical theory of molecular phenomena, ‘‘ based upon 
the highest generalisation and the most reliable physical concep- 
tions to which the progess of science has conducted.” Our limited 
space prevents us from going into detail, and we merely give 
“ the established truths and generally received ideas” upon which 
the author bases his theory, as follows:—1. All the phenomena 
of material nature result from the action of force upon matter. 
2. All the forces in operation in nature are traceable to two 

forces—viz., attraction and repulsion. 3. All the bodies 

of matter consist of separate indivisible parts, called atoms, each 
of which is conceived to be spherical in form, 4. Matter exists in 
three different forms, essentially different from each other. These 
are—(1) Ordinary or gross matter, of which all bodies of 
gross matter directly detected by our senses, either wholly or 
chiefly, consist. (2) A subtile fluid, or ether, associated with 
ordinary matter, by the intervention of which all electrical 
phenomena originate or are produced. This electric ether, as it 
may be Seeks attracted by ordinary matter, while its indi- 
vidual atoms repel each other. (3) A still more subtile form of 
‘ether, which pervades all space, and the interstices between the 
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—. ea gat ees 


atoms of bodies, medi 

me is called the Pi te a 

it is attracted by ordi wah 

con in the interior of than in 
; actions 

repulsion, The comer stone’ of = oh 


sical theory 
phenomena (says Professor Norton must consist ji 
: 
that is formed of the essential per of Riper» 





understanding by a molecule an atom of ordinary matter, olend 
F : 
with the properties and invested with the arrangements 


enable it to exert forces of attractio repulsion other 
; 
molecules, According to the Pe er molecular | 

sist of—1. A repulsive action of the electric atmosphere of a ae 


cule exerted primarily upon the electric ether j 


to it. 2. An attractive action exerted b y 
molecule upon the electric ether pane atom of the 


Series of successive contractions of this atmosphere ; and thus of 


inward-acting impulses, which are pro, 


set of attractive waves. 3. A third m ee mespi 
of a series of repulsive or outward acting Pao to the 


universal ether at the surface of the atom of a 


contractile force exerted by the atom upon 


This repulsion is equal, at its origin, to the attraction 


its electric 


He 


develops it. The author then compares his theory with those 
Tyndall and other hilosophers who have studied Prem oe 
subject. Professor Norton's Memoir ig i in the Philoso- 
phical Magazine. 
: PROPERTIES OF CRYSTALS, 
Mr, A. Corron has read to the British Association 


the connection between the form and opti 

Tt was believed that in the results i 
culties on the subject had been overcome. 
labours of Sir David Brewster, by whom 


the solution of this problem had been made 
stated that he had as yet onl applied his en 


prismatic system. He described the 
the angular element of a crystal 


to find the angle between the optic axes,” 
the formula for the solution ef the problem, 


technical a character to reprod 
formula with experiments, it pas wy dl 
lated agreed with the observed 


and 


’ it 3 
Wiel seman, ee 
x 


author anid that he was now extending hie apetam te the 
‘The President of iho Beatlan susniealisa alee 
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colour, free from the —- “oe 
stiffness celebrated instrument o water. er 
nil hed ~ one figures produced on mercury, glass, &e., 
ease sulphuric acid and other fluids gently on their surfaces ; 
but it was reserved for Tomlinson to discover that each liquid had 
a characteristic figure of its own, and he at once perceived that he 
was able to in the hands of the chemist a new and ready 
method of qualitative analysis, which in some cases rivalled in 
anddelieacy the celebrated spectrum analysis of Kirchhoff. 
By this method, for instance, it was possible to detect in an instant 
ie cidinntion or alteration by age of various oils and drugs, 
where other means of analysis would be attended with = 
difficulty or delay. The adulterations in oils might be recognise 
their cohesion-figures, and the amount of adulteration ascer- 
tained by comparing them with mixtures of oils made for that 


Me : i communicated to the British Association 

. Sete ae dckuion Figures of Liquids,” which subject 

ry troduced to the Association at Manchester, in 1861. The 
wether stated the progress which had been made since that 
ion, ad tetroduced two new sets of figures. The principle of 
the examination by this method, is to place a drop of a liquid on 
the surface of clean water in a chemically clean glass, when & 
is ced which was characteristic of the liquid so pean | 
le of being used for its identification. ‘The figure former 

is a function of cohesion, adhesion, and diffusibility. IPf any -— 
ade forces be varied, the figure varies. The figures of alcoho 
for example on water, mercury, the fixed oils, melted lard, sper- 


B 


maceti, paraffin, sulpbor, &e., are all different. A new set of 


owing the drop to subside in a column of 

~ cr ph ate ar autaiog rom its cnthet, These last the an 
_ bmersion figures of liquids.” The figure of a drop 

oil of A eer in a column of alcohol thus produced is singularly 

and beautiful. The test by cohesion figures was 

author to be so delicate as to readily distinguish differences 

+ cd cils so closely related as the oleines of beef-fat and mutton 

fat, when the one was adulterated by the other. 





DROP MEASURE. 


4 ee aeeta Deoy ct Rant ye emo sen ata 


tity. Ina paper on this subject by Mr, Tate, in the 


eh ar t is shown that not only the size but the 
the diameter of the tube, and the 


chemical ve No the liquid itself. He g ; ie: i 
experiments which show that—1, Other things being Pigs 
the weight of ad pee Sent Bee 
the tube in which it is formed. 2. With regard to capillarity, 

the weight of the drop is in proportion to the 
which would be raised in that tube by capi 
augmentations of weight are in proportion to 
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the 
rop of liquid is proportional to 
of water 


3. The 
diameters of the 


f 


the 
surfaces on which the drops are formed. 4, The weight of a drop 


is diminished by an augmentation of temperature, 

dent of density, the chemical composition of a liquid affects 
weight of its drop in a remarkable manner. 6, In different 
tions of common salt and other natural salts, the a 


the weight of the drop is in proportion to the of 
in solution. The foregoing principles are suppbainl 


o 


+ Indepen- 


Hi 


by 


Statements, ; 


Dr. Crisp has read to the British Association 
Size of the Blood-Corpuscle, in relation to the Size of the 





BLOOD CORPUSCLES, 


F 


paper “On 


its Organization, and Powers of Endurance.” The obj 


— was to show that the opinion entertai 
rgest animals in the same family have the 
is erroneous in many instances, Exam were 


the quadrumana (apes and monkeys) of exceptions 
yuan law : thus the little Marmoset and Silky Tamarm 
puscles as large as those of the 
Cheiroptera (bats), similar examples were given, 
nivora, the common cat has a corpuscle as lange as 


or ti 


b dise as the common rat, or gigantic rat, 


5 Hie 
prep 


monkeys, 


Es, 
F 


i 


that 
In the rodents, the little harvest-mouse 9 


orders the great kangaroo, tree kangaroo, giraffe, tapirs, hogs, ass, 
horse, and many others, were advanced as disproving the correct- 
ness of this assumed law; and it is a curious fact that all the 


mammals with large blood-corpuseles might 





such as the elephant, cassybara, and great ant-eater. Among 


birds, the ducks, swans, geese, 


and 
tions, and the reptiles are still more prolific in examples; thus el 
the little slow-worm, as Dr. Crisp had shown in 1854 C) 


as those of the huge 
























































at that 

: it is surprising 

that one little b rest mouse should od-dise of regen athe rt 

pra ~egat. ealpa pp in diameter that of the large 

baboon, exceeding the of 60 Ib.! The blood-corpuscles of 
180 animals (drawn to were exhibited, 





CCESSIO: DEVELOPMENT OF ANIMAL ORGANIZATION, 
Pan ee ad Development of Avimal Organization on 
Surface of our Globe in different periods of its existence is 
ree ject of some remarks by M. J. Van der Hoeven, the able 
Geko of Zoology in the University of Leyden, which have 
been eet lated from the Dutch by Dr. Barnard Davis, and in- 
gerted in the Annals of Natural History. The article =a 
teresting, as having been written prior to the appearance of Mr, 
area lebrated Origin of Species. The Professor gives a 
oa of the history of the question, referring to the opinions 
of B %, De Maillet (author of the singular book Telliamed, = 
(pew ; It backwards), Lamarck, and others, Lamare : 
eg jude his notion that habits form a new nature, =e 
ie oven ions may produce such alterations. He thoug 
oe Sable that fits of anger in Ruminants produced congestion 
he sient : and that by striking each other when they fought, 
— secrets n of osseous substance and a erage of ore 
A mega h ny srovoked, by which means they at last acquires 
horns ! Mthe f allewin notes express Professor Van der kenge? se ; 
jons : Tt eae require nearly a perfect abnegation “A 
Knowle thered by observation if we did not admit these fun- 
rey ata of ntological investigations—first, that hens 
existed se on our planet other species of plants and anit . 
oo, atta ; and, in the second place, that the no : 
= of lante and animals did not exist from the begin 
— rif oil ‘ That some species become extinct 
ning of life see a fact that is not so strange as that some —_— 
ikeatel ts. ccession—that there were consecutive and distinc’ 
creations hve ic forms. Of the first fact we do not want < 
amples coh recent periods—within the three last centuries . 
history Soh on the extinction of the dodo, the disa) ae 
= (ace er, &o., from Europe]. - + « That we hag | 
— 'w species of plants and animals, a repetitio 
— hb vast js a conception which seems not so favourable " 
: ‘acceptance. ‘There is nothing, indeed, in actual chewpesiige 
Page gilet, of eaters teak can be. compared, fo. his ee 
tration... But, whatever is stated on the chronology 


of ation, the investigation mast, of course, end in the 
‘slain of some 





first origin, concerning which science cannos 


ee 
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say anything, save the sublime and simple words of the. 
of the first book of the Bible, ‘In the Las omg oy 
heavens and the earth,’ . + + Creation, first 
things, is, and always will be, a mystery ; the mystery is 
means elucidated if we assume germs. The first animal, for 
stance, that possessed organs of vision has to be derived from pee 
another without eyes. But why should such a supposition seem 
clearer and more intelligible than the creation of an entire animal tee! 
provided with eyes! ses Science does not shut her books, as it 


as been said by some; true Science never opened her books on 
such questions." —/Uustrated London News. ' 












HYBRIDITY AND VARIABILITY, 


M. Navpry bas read to the French Academy of Sciences a 
aper “On Hybridity considered as a Cause of Variability in 
fegetables.” The experiments and the results detailed merit the 
particular attention of botanists and horticulturists, The general 
result, however, appears to be what has been before observed : 

namely, that whatever variations may be produced, no perma- 
nently new species are obtained by crossing the plants, 





THE MUSCLES, - 

Tu Muscles connected with the Hair and Feathers have been 
studied by M. Seuffert. The number of these muscles found in 
the skin of mammals which have hair varies in proportion with 
its quantity. The muscles of the piliferous follicles form elon- 
gated bands, springing from the surface of the derm, and inserted | 
in the base of the follicles ; and there always arelation be- | 
tween these muscles and the sebaceous follicles of the skin, These | 
muscles also produce the movements which cause erection of the 7 
hair, These same muscles are spread over the of birds, pers 
exercise the same functions with feathers as they do with the 
of mammals, The fibro-cellules of these muscles, with 
ovoid nucleus, are united into large muscular bands, 
F oiyen) completely distinct from the striated muscles 

é skin, 










ee 


ACTION OF OXYGEN ‘ees ch aman Sane 
Ina addressed to the Academ of Sciences, 1 : 
uay Lat Lnicale have examined the action of on: 
Pay ase dog un inh fm 30t 40 7 
and without evi 
pethiaeiy Dale wordy po he But in 
hich oxygen thus tohaled - 7 





















































nal, a ing any modification in the blood, 

alone turned red, the abdominal veins became 

i asih under the influence of oxygen, the mass of the blood 

been increased. Rabbits were found to live seventeen hours 

in oxygen, and after their death all their muscles were in a turgid 

state ; the venous and arterial blood had undergone no change of 
colour, and no organ displayed any signs of inflammation. 





SPONTANEOUS GENERATION. 


the Proceedings of the Royal Society, No. 65, is inserted an 
nade ge the <a eee experiments relating to this ques 
tion, performed by Dr. G. W. Child. The substances used were, 
in ten experiments, milk; and in ten, fragments of meat and 
water ese were in all cases placed in a bulb of glass about 
24 in. “in diameter, and having two narrow and long necks. The 
experimen ts were divided into five series of four experiments 
each, In one series the bulbs were filled with air previously 
through a porcelain tube containing fragments of pumice-stone, 
and heated to vivid redness in a furnace. In the others they _ 
filled respectively with carbonic acid, hydrogen, oxygen, an 
itrogen gases. In each series two experiments were made with 
rail and two with meat; and each substance was boiled in one 
and not boiled in the other. The joints of the apparatus were 
ae either by means of non-vulcanized caoutchouc tubing, 
India-rubber corks previously boiled in a solution of potash ; an 
every, case, at the end of the experiment, the necks of the bulb 
=“ sealed by the lamp. The time of boiling such of the sab- 
stances as were ed varied from five to twenty minutes, and the 
boiling rea place in the bulbs, and with the stream of gas or alr 
passing through. The substances were always allowed to cool 
ag eee mxeare of before the bulbs were sealed. The micro- 
te examination of the contents of the bulbs took place at 
oy ne times, from three to four months after their inclosure. 
very cage but one in Which the substance had not been eee 
low organ isms were found, apparently irrespective of the kind « 
Gas in which they had to exist. The case in which they were not 
eee in ye at of the meat inclosed in a bulb filled with nitrogen. 
a + bulb burst apparent! spontaneously, and its doing so may 
: -ed nyon at» proof that init alo tome change had taken 
ae ris 2 eee Soe organic life. 
‘Child concludes by saying that no definite conclusion can be 
wn from so limited a range of experiments ; but it is worthy 
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bacteriums, vibrios, &e., ought to be considered as independent 
— in any higher sense than are white blood-corpuscles, 

en grains, mucus corpuscles, or spermatozoa, 
At a meeting of the Academy of Sciences at Paris, M. Pasteur 

has reverted to the controversy on this subject. In his recent 
memoir he stated, on the faith of numerous experi ts, that it 
was always possible to take away from any determined spot a 
limited, yet notable, amount of air which has not undergone any 
physical or chemical change, and which was, nevertheless, quite 
unable to provoke any alteration in an eminently putrescible 
liquid. MM. Pouchet and Joly having affirmed that this result 
was erroneous, M. Pasteur defied them to prove it so. MM. Ji 
and Musset said, “If a single one of our tubes remain unal 

we will loyally acknowledge our defeat; and M. Pouchet also 
said, “I declare that, on any part of the globe whence I shall take 
a cubic decimetre of air, when I shall place it in contact with a 
putrescible liquid in a hermetically sealed tube, the latter will inva- 
riably become filled with living organisms.” In conformity with the 
demand of MM. Pouchet, Joly, and Musset, accepted by M. Pas- 
teur, the Academy has appointed a committee gy onl several 
of its most illustrious members—MM, Flourens, —— 
niart, Milne-Edwards, and Ballard, to repeat in its presence 
experiments, the results of which have been invoked as either 
favourable or contrary to the doctrine of spontaneous generation. 





THE MAGNETIC FORCE, 

Ar the Royal Institution, Professor Tyndall has given “A 
Magnetic Experiment,” in course of which he demonstrated that a 
magnetized bar of iron becomes elongated, not shortened, at the 
moment of magnetization. He also showed, that when — 
intermitting currents of electricity were sent through the 
humming sound was distinctly heard in the iron bar, 
as he conceived, by the momentary changes among the particles 
of iron as the magnetic power was im: and lost. 
lengthening of the was shown to the sight by help of 

on a small mirror and a ray of light, so as to show 
minute changes in the length of he fron bas, Tyndall ac- 
counted for the lengthening by the hypothesis that the 
of iron tend to arrange themselves in the direction of the curren 
which passes lengthwise through the iron bar. Theexperimentof the 
arrangement of loose particles of oxide of iron suspended in water 





confusion was replaced by translucency 
arrangement of the particle i line, May not this shed a 
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in an enlarged form, . 

fn snag he Mr. Becker, consisting of a system of levers, with a 
luminous jnderx, the Professor made this elongation clearly manifest 
to his . He then, by strewing iron filings upon paper, placed over a 
eyo cm a exhibited the magnetic curves or lines of force taken up by 
filings w’ ; and saggested that the elongation of the bar of 
iron was ne to its particles setting their longest dimensions parallel 
to these of that is, to the length of the magnet. He also — 
formed an ingenious experiment, devised by Mr. Grove, but never before 
ethibited, whereby the supposed motion of these particles was made visible. 
Professor Tyndall stated that he bad not been successful in his endeavours to 
produce this elongation in a diamagnetic body (in the case of a bar of bis- 
muth); and concluded by remarking that the world knew and —— 
the and successful results obtained by philosopbers, bat could not suffi- 
Pale edinase the large amount of failure and disappointment which they 

had to endure in their most favourite aod profound researches. 








DIAMAGNETISM, 


Proresson Maas, of Namur, in a communication made to the 
Royal Academy of Sciences of Belgium, expresses his opinion that 
water is the determining eause of the Diamagnetiam of certain 
organized substances. He states that Faraday, in his work on 

tism, has ranged elder-pith and ivory among diamagnetic 
bodies. After having observed the diamagnetism of a small prism 
of elder, he was surprised to find it changed to para-magnetism @ 
short time afterw In order to ascertain the cause, he cut 
from a long cylinder of oldish elder-pith two prisms, using a knife 
with copper. One of these prisms was left exposed 
to the air, the other was inclosed in a flask containing some drops 
of distilled water. The first was found to be powerfully axial- 
magnetic, the other as powerfully equatorial, M. Maas hence 
concludes that the water made the latter mers Several 
slices of ivory cut in different directions from an old — equally 
him, since none placed itself across the axis of the magnet ; 

placed itself axially ; another made a very open angle with 
same axis, A third example was a small cylinder composed 
of starch, gum arabic, and water. Freshly prepared, it placed 
itself transversely, but when Sg nempe dried it became para- 
magnetic. ‘ Hence,” says . Maas, “we may be itted to 
} that many natural organic substances owe diamag- 
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eae MAGNETIO STORMS, My 
F first analysis of 177 Magnetic Storms, recently laid before 
the Royal Society by the Astronomer Royal, Mr, @B Ame 


printed in No, 59 of the Proceedin of the Society. 
to the physical inference to be derivel from the waeeioal 


iu 


sions obtained from tables exhibiting the algebraic fluctua~ 
tions for each storm, the roy Lig. for cach yon aan 
seventeen years, the number of irregularities for each year and for 


the whole period, &c., Mr. Airy expresses his stro ini 

it is impossible to explain the daterenant by the serge ee 
definite galvanic currents, or definite magnets, prod! 
locality whatever. He suggests that the relations of the 
found from his investigations bear a very close resemblance to 
what might be expected if we conceived a fluid (to which, for 
facility of language, the name ‘magnetic ether” is given) in 
proximity to the earth, to be subject to occasional currents 
duced by some action, or cessation of action, of the sun, 
currents are liable to interruptions or perversions of the same 
kind as those in air and water. He shows that in air and in water 
the general type of irregular disturbance is travelling circular 
forms, sometimes with radial currents, but more frequently with 
tangential currents, sometimes with increase of vertical 

in the centre, but more frequently with decrease of vertical 

sure; and, in considering the phenomena which such travelli 
forms would present to a being over whom they travelled, he thinks 
that the magnetic phenomena would be in great measure imitated. 
Mr, Airy recommends that observations be made at five or six 
observatories spread over Europe, and would prefer self-registering 
apparatus, provided that its zeros be duly checked by eye obser- 
vations, and that the adjustments of the light give sufficient 
strength to the traces to make them visible in the most violent 
motions of the magnet.—Zllustrated London News. 


—_——— 
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PERILOUS ADVENTURE. 

Proressor TyNDALL describes a Perilous Adventure in his recent 
ascent of the Piz Morteratsch, when Dr. ‘Tyndall and five of his 
companions, by the sudden detachment of an avalanche, were 
carried back with terrific speed, crossing crevasses, kc. Happily, 
it was brought to rest within a short distance of chasms ever 
which, had ap pemnned their speed, a few seconds would have 
carried them. oe none of them sustained serious, 
damage. Describing his sensation while being whirled along, the 


Professor ena og Be ase mye fon 
described b le who narro 
Posen of fe! and T thought an easel ih ue 


clearness as I rushed along. start, moreover, was too sudden, 


and the excitement too great, to permit of the development aa 


terror.” 
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electricity in proportion to 
to the opinion of Volta, that a plane surface 
sustains a greater ; and that this is at- 

to the electrical particles being further apart upon the 
surface, and consequently further without each other's 
Sir Snow Harris endeavours to show that in extending 
length we expose it to a larger amount of inductive 
surrounding matter. No very satisfactory experi- 
to have been instituted showing the relation of quantity 
On a further investigation of the laws of dlectrical 
quantity which any plane rectangular surface can re- 
a given intensity is found to depend not only upon the 
but on its linear boundary extension. Hence, the 
of the rectangle is much greater than that of the square, 
although the surfaces are equal, or nearly so. It is from a rigid 
experimental examination of this question that electrical charge 
upon surface and linear extension conjointly. Every 
@ surface seems to have what may be termed an electrical 
, having an important relation to the grouping or dis- 
position of the electrical particles in regard to each other and to 
surrounding matter. This boundary, in circles or globes, is re- 
ted by their circumferences. In plane rectangular surfaces 

is their linear extension, or perimeter. We give a concise de- 
seri of Sir Snow Harris's hydrostatic electrometer, as recently 
and improved, which has been so essential to the suc- 

cessful prosecution of his researches, In this instrument the at- 
tractive force between a charged and neutral disc, in connection 
with the earth, is hydrostatically counterpoised by a small cylinder 
of wood accurately weighted and partially immersed in a vessel of 
water. The neutral disc and its hydrostatic counterpoise are 
suspended over the circumference of a light wheel of 2°4 
in diameter, delicately mounted on friction wheels, so as to 
have free motion, and be susceptible of the slightest force 
os copes eet of the balance. Due contrivances mg 4 
vided for measuring the distance between the attracting . 
‘The balance-wheel carries a light index of straw reed, moveable 
a uadrantal arc, divided into 90 deg. on each 

The neutral attracting plate of the electrometer 
diameter, and is from the balance- 
over a similar fixed on an insulating 
connection with any surface the 
‘The least force between two dises is 
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immediately shown by the movement of the index over the 
uated arc on either direction, and is eventually counterpolead toy of 
the elevation or depression in the water of the hydrostatic : 
suspended from the opposite side of the wheel. The 

the graduated quadrant correspond to the addition of small weights 
to either side of the balance, which stand for or represent 

amount of force between the i 


r attracting plates at given measured 
distances with given measured quantities of cloctecity. This ar- 
rangement is susceptible of very great accuracy of measurement. 








TERRESTRIAL MAGNETISM AND ELECTRICITY. 

Faturr Srocut, of Rome, has communicated to the French 
7 of Sciences a memoir on the currents of the earth and 
their relation to the phenomena of Electricity and Magnetism. 
(Comptes Rendus, Vol. 58, No. 26.) Our meet will not 
for an account of the experiments and calculations which led 
to conclude that the variations of the currents of i 
and of atmospheric electricity may be derived from the 
ciple in motion ; that we should not confound this action 
of the heating action of the sun, but that we should 
to recognise in it a species of daily electric flux and 
to the solar action, the energy of which, in this transformation, 
manifested in a manner different from that of heat and li 
opinion put forth by M. De la Rive, that the diverse 
the bars may be derived from atmospheric electricity, seems 
to acquire great probability. 


os 
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LIGHTING GAS BY FRICTIONAL ELECTRICITY. 


Messrs, Cornetius & Baker have exhibited at the Franklin 
Institute, Philadelphia, some ingenious constructed on 
the principle of the electrophorus, for Lighting Gas. “A bracket 
is arranged with a brass cup or vase resting it, with a con- 
necting piece of hard rubber. The cup is with lambskin 
covered with silk, and contains the hard rubber electric piece 

the cup. A coiled 


which corresponds in form to the inside of 

covered wire connects the cup with a wire 

and terminating just above the bi . 

the stop is and the hard rubber 
, thus liberating the spark and 


i 
i 


Be 
: 
3 
i 


J Peg cagara bt oo the — tions 
the addition of a non-conducting ‘When the brass” 

lifted from the electric piece and held to the conducting wire of 
the burner, the gas is immediately lighted. : oP 








is 0°6213 mile. 





























GROVE'S GAS-BATTERY, 


A THEORETICAL consideration of the arrangements and action 
of this Battery leads Mr. Malone to suggest, in the Philosophical 
Magazine for January, 1864, that antecedent static action is neces- 
sary to produce true voltaic phenomena. The gas-battery of Mr. 
Grove consists of a series of cells, each containing two tubes of 
glass sealed at one end ; and in which are inserted, by fusion, long 
narrow platinum plates and attaching wires, the plates reaching a 
little below the bottom of the tubes. These tubes are partly im- 
mersed, by means of a ground collar, into a square three-necked 
Woulfe’s Nottie, the centre hole between the tube-holes being 
The tubes are usually two-thirds filled, the one with 
h , two volumes,—the other with oxygen, one volume— 

bottle and remaining part of the tube holding the usual dilute 
sulphuric acid to vom. Ha the circuit. The platinum is, in order 
to promote contact with the respective gases and the liquid, 
covered with platinum-black. Metallic contact between the tubes, 
or to the galvanometer, is made by mercury cups attached to the 
platinum wires, 





ELECTRO-CHEMICAL ENGRAVING ON METAL. 

A parrr, “On a Method of Instantaneous Engraving on 
Metal,” has been read at the Society of Arta, by M. Vial, of Paris. 
a He described various modifications of his discovery, which are 
| patented, In one case, a drawing in metallic ink is laid damp 
upon a zine or steel plate, and pressed for two minutes, when the 
design is transferred to the plate. In another case, an engravin 
on paper is saturated with a metallic solution, as of copper, anc 
a posal a zine plate, and iP when the copper is precipitated 
in ‘caer -nements over the plate, except where the greasy ink 


covers the paper. After a fi wt exer itive plates are taken 
from these negatives by means of printed impressions. Ss pt 
? 


process consists in drawing on a steel plate with greasy 
Bs pechoted by oman containing a ar nitric acid. 
also is a subsequent discussion 
erally admitted to be of value 


= 
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Efficient Production of Voltaic Electricity for Lighting Streets and 
other Purposes,” The object of the + a was to = 
means by which electricity could be pr and pro- 


duced. The hi of vol i ie 
from the time of Volta, tom when tis hen at See a, | 
it# name, to the present time, special mention ae 
Grove's, Smee's, the Maynooth, and other batteries w from. 
time to time, have been looked upon as vast improvements 
then existing apparatus. The theories of Mayer and Joule 
referred to, as well as the researches of Professor Tyndall, hue 
* Heat as a Mode of Motion” contains so much valuable dee 
tion upon the subject. He considered that the rapidity of the 
vibration of the atoms in a conductor was exactly Pag a i 
its conducting power, and explained that, whilst a ba ns 
producing light and heat, less material was being Poss 
when the battery poles are directly connected with each other, 
Mr. Dickson's battery was described as one of the hot-claas—the | 
sulphuric acid was heated to 600 degs. Fahr. He claims b his 
mode of applying heat to be able to use iron and other Shean 
metals, instead of the dear ones—zinc, copper, &c. The relati 
mobility of the atoms of an electrolite determined, he pois scary 
its force rather than its specific gravity. When oil of vitriol was 
heated to 350 degs. Fahr. only, the electric action is less powerful 
than when heated to 600 degs, Fahr., probably owing to the 
waves being less rapid. With the necessary i pt 

for light- 

20 






















m was convinced that his battery would be 
1ouse purposes, He considered 15 to 20 of his equal 

to 22 cells; 3 of his cells are not equal to 2 of rts eid cella, 
but the increment in his battery was greater. Grove’s 
cost 1s, 5d. to produce the same amount of electricity as that 
produced for 10}d. by Dickson's, Comparing the lighting powers, 
11}d. with the caloric battery will produce the same amount of 
light as 1s. 5d, by Grove’s. He declared that the 
liberated at the negative poles could be reconverted into 
acid to the extent of 19-20ths. The oil of vitriol, duri 
working of the battery, becomes combined with water, the 
acid is easily and cheaply reconcentrated. In Smee’s, 
and Grove’s battery, the sulphate of zinc cannot be 
whilst in his calorie battery the recovery not 
Chairman expressed the fear that the invention i 
that he was no more likely to perform it than to 
motion : indeed, if the invention were not overstated, 
certainly be nearer perpetual motion than had 
before. Mr. Varley suggested that as the pringal 
invention appeared to be the heating of the materials, it 
innpossible that it might be as great a step in advance as the in 
duction of the in the man of iron 5. nis, of 
course, remained to be seen.—The new light h bit 
and an opportunity . tte 
operation.— Mechanics’ Magazine, 
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ain Jo : of New York, 














h Sena Batery Engio 
fe Peace ryured Te nvetor mates in tn his expr 
po ge opt and is now to verify the 
that electricity can be over to the extent of 
hundreds of superficial feet, and thereby cause an electro-magnetic 


attraction, which acts on and sets in motion the most powerful 


machinery produci motive-power, and this at a most 
reasonable x Hho eg ewes sone The inventor has 
model at the Capitol, Washington, with plans of 


different Lewtptions, which he has exhibited to the Government. 


—_——_— 


PHYSIOLOGICAL EFFECTS OF THE VACUUM ame ieset ‘ 

5 has read to the British Association a paper, showing 
the Physiclogical Effect of his Vacuum Apparatus, which has 
been extensively and successfully used in the a of a 
! inciple is that of the air-pump, or of the cupping- 

t The Setptennh, which for the leg is a boot-shaped vane, sae 
air-tight, by a sleeve or cap of India-rubber, with a flexible tu 

j aman with an exhauising syringe, has the effect of stimulating 

iy the vascular system to a high degree, and causing it to hold for a 

1 certain time a greatly increased quantity of blood. Experiments 

were made to show that this mode of treatment, although most 


powerful in its action, was entirely harmless on healthy 
see 
O CURE FOR LOCK-JAW. 
: of Sciences, 
?revect has described to the French eargee pages} 


case of Lock-jaw, in which the patient was wher the taites 


electric currents the tetanic shocks enna B 
the patient could open and shut his mou 7, : ~~ 
only temporary, and the contractions returne A = : 
of the current, which was then pewter : 

resumed with a pile of about 60 nen = o eet 
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lock-jaw, which is almost the only result to be hoped for, the 
—— of practitioners should be called to it. — Galignani’s 
‘easenger, 


—_—— 


BLASTING BY ELECTRICITY. 

A coxrespoxpent of the United States Railroad and Mining 
Register, referring to the account of the new method of Bi 
by Electricity, recently invented by a Frenchman, describes that 
arranged by the engineer corps of the Philadelphia and 
Railroad Company, and used during the widening of the 
at Phoonixville and Manayunk, in the year 1859. The battery 
consisted of about 25 copper cells, 1 ft, by 11 in, deep, by 
1 in. wide, open at top and bottom: these were set in a wooden 
frame, and separated from each other by common window-glass, 
which was also secured in the frame ; inside of each of these cells. 
was a plate of zinc, just large enough to allow a slip of grooved 
wood to hold it away from the copper at the ends. Each zinc 
plate was connected to the copper cell next to the one in which it 
was placed, making thus a very large voltaic pile, From each 
end of this battery an insulated wire ran to the holes to be fired, 
that from one extremity, of course, going from a +, and the 
other from a zine plate. The acid used was sulphuric, 
in about thirty times its quantity of water. 
arranged to raise and lower into a wooden trough or 
contained the diluted acid, by a windlass, so that the 
was engaged in connecting the main wire to those in 


Rue 
Hele 


his work without any risk of an explosion, the battery not being 
lowered into the acid until he was at a safe distance, For firing 
the holes two wires were taken and twisted together. At first it 
was thought necessary that both should be insulated, but it was 
soon found that if one of them was coated with percha it 
was sufficient, At the end inserted into the these wires 


were separated about a quarter of an inch, and connected by a 
very thin piece of platinum wire ; afterwards it was found 


teel answered every purpose, and was much less expensive. This 
thin wire melted as the charge of electricity passed it. 
At the commencement of the work this was Roe into 
the blasting- powder, but two gues disadvan: arose therefrom 


—first, the danger of the wire becoming 
the whole ; and, second, the difficulty of igni 
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r wet, injured the P + z 
nerally th other, and country and the island of Bermuda, make it certain that ; 
Die nek of the mixture may be found of dividing any future cable into } ap 
taken gutta- sections ; and while Capt. Selwyn repudiates the idea of 
thin coating . ante like precipices at the bottom of the ocean, except in bib 
or elles 4 turbed vo eanic regions, there can be no doubt that more careful 
; tamping was consideration of the currents and winds which sweep through and 







‘ over the ocean will enable us to predict the existence of shoals 
vd ~ Bongo a : at points, As regards the outer protection, which is in these 
holes were tog ‘ati 


: A ; cables, as hitherto made, a very large proportion of the w 
a Sieve: Sor ene wire of the fret bole and twisting pens — nothing can well be worse than the exposure of unprotected pi 
— a ining one of the second wire to the certain decay from rust, which causes an item in one 


pee’ the battery was Cc "s bal lorati 
~ . One of the main wires from | Man vng pmpany s balance-sheet of 8000/. a year for deterioration. Iam 
| epee a with the end of the first wire of a beech 1 id opinion that a species of vulcanized rubber-coatin will be 
the other to the end of the last ; the battery was t vn Saar tab ~~, ound the best and cheapest protecting material. Wi : 
taining the acid, and the discharge of the Soles | to the safe carrying and laying of the expensive and delicate 
— i aaadens and simultaneous. As many as twenty hole ‘ telegraphic cable, a reel offers the most convenient and certain 
was instan’ 


fe : The working of this arrange- t mode of handling a long wire or a long rope. But the enormous 

en ce mt em mons | ach ow se at he 
ch tunnel without a & enough tc 2 carrying oO e own 
nearly 100 holes a re | a ee This system is to the abandonment of the iden which did not fail, at first, to 
accident, so far as t : anne’ in France. Many of the Pi present itself—of putting the cable, when made, on a reel, which 
almost identical with the one bag with gutta-percha, &c., will be should be carried by a ship, and thence running it off into the 
such as coating the bag wi Seal sine. ocean in the track of the carrying vessel, 

indicated by local circumstances to practs Capt. Selwyn’s experience, under Sir E, Belcher, of “sea 


soundings, led to the observation that a very rapid and easy 
method of letting a deep-sea line run itself off. is to be found by 
letting the reel itself afloat on the water; and many other 
experiences of the behaviour of cylindrical floating bodies, either 
when towed or revolving, came in to assist the tain in arriv- 
ing at the decision which he has adopted, as best calculated to 
ensure success, ‘This consists in the employment of one or more 
cylindrical drums, built of sheet-iron or wood, exactly as strongly 
put together as these materials now are in ships, with 
liability to leakage, but with the remarkable difference 
you have a ship or floating structure which is all hermetically 
sealed against the influx of water from any other cause. On 
these drums or floating cylinders, the whole cable to be laid is 
coiled ; and owing to the t capacity or cubical contents of 
cylindrical body, as much cable can be well and 
in this way for 60002. as would cost, if in a ship, 30,0002, or 
six times as much, without the safety. 

Upwards of 10,000 miles of tel cables have been made 
and laid, and of this not one single that has any title 
name of deep-sea, exists which has not been repaired ; while i Sith 
of those, which come under this denomination, ha\ ed to 
exist as means of communication. ‘The majority of cables, which — 
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i iation 3 er 

to the British Association a pa 

* Sebmario ee Teepe in which he pointed out possi rhe 
ple er ail i ve marked great 
ion by means of electricity. 


: ; t doubt that gutta 
Capt. Selwyn considers there is not the ae whatever depth, 


percha i ttom of the sea, 
ef weliad ble aaaer of electricity. The ener 
of } Toke Macintosh is, however, one half cheaper ms ne 
- ‘percha India-rubber, and nearly as much supe ws 
gutta m lee in goodness of insulation, or sooans * a 
ducti coped Tt has, too, the valuable property of beled, - 
porwr tedesteactible either in air or earth, as well as in bc 
ice of this compound is due to the fact that it is uly 
coer of : the cheapness, insulating pro eating rf 
ness of inductive capacity, need only to be generally 
ie os ee tn fe Atlantic cable once laid, may be ry 
aon Prat 600,000 per annum, even on a very low we 
aie and it is certain that the feat once Pa ished, 
many cables would be forthwith required to fulfil the, dene 
or certain d rapid communication with the New : dae 
po the route, Capt. Selwyn states that recent 5a : 
ofahioal water, 80 4 halfway, lat, 43 deg, 30 min. X., long. 
38 deg, 50 min. W., in the direct great circle tract 
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e may here add that the entire length of the Atlantic tele- 
ill be 2300 miles. There are seven copper wires to form 
the conductor, so that there are 16,000 miles of copper wire. 
Every portion of this wire is subjected to electrical tests to ascertain 
its quality for conduction before it is allowed to be worked up. 
The next stage is to coat these with eight successive coats of the 
insulating material, equal to an aggregate length of 15,400 miles, 
This core is next covered with jute wound round it from ten 
strands, making 23,000 miles of jute yarn. Then comes the outer 
coating formed of the ten covered iron wires. The iron wire 
itself is 23,000 miles in length, and each wire is covered sepa- 
rately with five strands of tarred hemp, 135,000 miles of the latter 
bein, uired, making together an aggregate length of material 
emp “ of 215,000 miles. 





INDIA-RUBRER-COVERED CABLES. 

Messrs. Wetts & Hatt have delivered some few miles of 
India-rubber-covered Wire for Government telegraphs, a few parti- 
culars of which we append ; because this length of core evinces a 
proficiency of workmanship of a very satisfactory and reassuring 
character, and augurs well for the future of subinarine telegraphy, 
if the same care is exercised and perfection attained in the manu- 
facture of the outward part of the cable, as is now attainable in 
what is technically termed the core. 

The wire in question consists of a No, 18 (diam. 043) tinned 

» insulated to a total diam. of “25 in. Weight of copper per 

30 Ib, ; weight of insulator per mile, 60lb. The resistance 

of the insulating medium for one mile, tested in water at a tem- 

perature of 60 deg. Fahr., is 4,750,000 Siemens’ units, and the 

resistance of the conductor 54 Siemens’ units, No tar is to be 

to the core, because of its well-known deteriorating effects 

brought into contact with the rubber. The durability of 

this is satisfactorily established if engineers will avoid the 

‘use of tar, and be more cautious that the ing sheath shall 

not belie its character by introducing an ent or elements of 

‘destruction. It will be obvious from this that the insulation tests, 

both static and ic, — a very high character in comparison 
on 0 kate! fr 

_A submarine cable has also been manufactured by Messrs. 

ens and Halske, at their cable-w Woolwich, for the 
Government. This cable is for the purpose of connect- 








ing econ og in , With Oran, in Algeria, and is 
nautical miles long. a pe ans yh gt 
inch tn. detonen Fagin pas pepe 
inch in diameter, an ighing ‘ 
mile. The resistance of the strand is measured by 18°5 Siemens? 
mercury units, at a temperature of 20 deg. C. The 

Covering consists of three alternate coatings of Chatterton’s com- 
pound and the best gutta-percha, bringing the diameter of the 
core to 26 of an inch. The weight of the insulating material is 
144 lb. per nautical mile, The resistance of the insulating medium 
varies from 125 to 175 millions of Siemens’ units at a tem: 

of 24 deg. C. without pressure, and from 300 to 400 millions 
under a pressure equal to 1400 fathoms of water. The outer 
covering is composed of two layers of the best hemp rs 4 
dipped in a solution of sulphate of copper, and weighs 200 
per knot. It has been laid on under tension, and is encased in a 
flexible copper sheathing formed of four strips of p uretted 
best copper overlapping each other. The complete cab weighs 
74 cwt. per knot, and its breaking weight is 26 cwt. Its specific 
weight 1°9, and its diameter -046 of an inch ; and its length is 137 
knots, as shipped on board the French Government vessel on the 
15th of December, and, when tested there, gave the following results : 
—Resistance of conductor, 18-2 Siemens’ units per knot; of insu- 
lating medium, 1300 units per knot at a temperature of 13 deg. C. 
—Miechanics’ Magazine. 





CHEAP TELEGRAPHY, 

In the Mechanics’ Magazine is described an Electro-Magnetic 
Induction Machine, in which from three to six cells of a common 
Daniell’s battery do what it takes all their long ranges of boxes of 
cells, tier above tier, todo. This is accomplished by an induction 
machine—not a Rhumkorf, not a monster coil like Whitehouse's, 
but a series of coils acting rhythmically together, ing a 


constant stream of large quantity and sufficient lb 


and 
which will not spark unless the wires from both — be first 
brought in contact. The objects which the inventor beads g 
proposed to himself are these :—Ist. By means of magnetic 
duction to obtain from a few voltaic pairs a continuous stream of 
electricity in one direction, of any required tension. 2nd, The 
induced stream of electricity to be as manageable 


that from the 















F purposes, as many 
effects a most important 
outlay and in subsequent cost of working, 
while it moreover requires less care and attention, and is at the 
same time much more certain in its action, than the ordinary bat- 
teries. The first machine of the kind made, though not lange, is, 
however, much than will be required for ordinary tele- 
a goed purposes. Where a battery of three or four dozen cells 
at present used, a machine of this kind with one or two cells 
only will be sufficient to do all the work, so that single cella, by 
the aid of this machine, will be as serviceable as dozens are as 
now used. This ingenious invention—whatever may be thought 
of the Bonelli system in that respect- —certainly constitutes a step 

forward in the direction of cheap telegraphy. 
is now in Liverpool, and in operation at the Electric 
gg lpr antl Offices in Castle-street, an instrument 
which, h its ingenuity of construction and perfection of results, 
deserves most careful attention. The object is to transmit auto 
graph messages in the exact form in which they are written; and 
the most complicated figures, designs, sketches, or indeed any- 
thing that can be drawn by an ordinary pen, are transmitted as 
. readily as the simplest dot or stroke. the instrument may be 
| described as consisting chiefly of an iron frame, resembling the 
letter A, within which a heavy pendulum vibrates. About half 
way up one side of the frame an axle is placed transversely, and 
connected by an arm below and a rod to the pendulum, so that 
every vibration of the pendulum rocks this axle to and fro for 
about one-third of a circle, On the upper side of the axle, and 
at each end of it an arm is affixed, ing a bent pointer or 
tracer, which runs over and in contact with a brass plate, curved 








on and screw, all worked the pendulum. The pointer tra- 
88 over the whole plate in minutes, endo tans toe 
Gee tends a raaty words oval be eee, pce half a 












































ELECTRICAL SCIENCE. ON cee 


rose of letter paper. The smaller the writing, therefore, the 
ter, Bacco eale 

At the return stroke of the pendulum the on the es 
table comes into operation : thus two Pe art tease : 
the same time by alternate vibrations, and at the turn of or . 
stroke the pendulum bob comes in contact with a magnet, which  —_ 
maintains its motion, and communicates a similar one to the dis- ; 
tant pendulum, thus correcting the isochronism and ensuring coin- 
cidence in the figure transmitted. ‘ 

The principle of transmitting written messages is not new ; but 
former inventors used a barrel driven by clockwork as the table 
for the paper ; and although perfect results similar to these could 
be obtained, the liability to error in the rate of two clocks, and the 
difficulty of getting an apparatus sufficiently delicate to repeat 
currents rapidly, bas prevented their economical use. 4 

The most beautiful parts of this instrument are the relay coils a | 
and the automatic connexions, which overcome these great diffi- | 
culties so well, that the pointer may pass over a dozen or twen 
words in a second, and the breaking and closing of the cireuit 
will be complete for every letter. The influence of such improve- 
ments as these upon the commercial world is great, and may be 
judged from the fact that, in the London office of the Electric 
Telegraph Company alone, there are a dozen machines and opera- 
tors for Liverpool work only.— Railway News, 

There are now two systems of communicating telegrams on 
London lines in almost general use. ‘The first is by the aid of a 
single needle, the Morse alphabet being in almost universal 
This enables a clerk, independent of his nationality or 
of language, to read off the letters from his instruments, 80 
an English clerk in London might send an English 
Russia, which would be read off by a Russian, and 
English. In like manner, an English girl would be able to 
off a message sent in the Russian lan uage, with the 
that she could one in English, Thus there isa universal 
in telegraphing as there is in music. The other method of 
municating is & printing, the various letters being indicated 
series of dots and dashes. From the time of first 
study the instrument until proficiency is attained in 
sending, two months usually orter or longer, ording 
to the talent of the clerk. “A clerk is Paes ble to send 
m beapmdene tiem Beh ope i 

the m sent by one those by anot 
to m5 | va y tagh op 


le 


the present time there are about 250 miles of wit 
pon tie ha Rega - mite Be oheing 
miles-round telegraph ; e@ ts) 
now open, it would be ible to send about 
hour—a quantity sufficient to render the district t 
investment. At present, however, 
ut the year, does not exceed 
tenth of the work that might bs is a 


















RECENT PROGRESS OF CHEMICAL RESEARCH. 

‘TRE President of the Chemical Section of the British Association 
(Mr. Odling) commenced his opening address by remarking that, 

After the diversity, or rather antagonism, of opinion which 
has existed for the last dozen years or so, he was almost bound to 
take a somewhat prominent notice of one substantial agreement 
which now prevails among English chemists as to the combining 
proportions of the elementary bodies, and the molecular weights 
of their most important compounds, The present unanimity of 

i on this fundamental subject among those who have given 
it their attention is greater than has ever been the case since 
Dalton published his new system of Chemical Philosophy, more 
than acentury ago. As yet, indeed, the unanimity of prac 
tice falls considerably short of the unanimity of belief, but even in 
this direction great progress is being made, to which the publica- 
tion of Miller's Blements of { Themiatry, Watts's Dictionary of Che- 
mistry, and Hoffman's Jury Report on the Chemical Products in the 
Great Exhibition, will doubtless give a yet stronger impetus. As 
was well observed by Dr. Miller at a previous meeting of this 
Association, ‘Chemistry is not merely a science, it is also an art 
which has introduced its nomenclature and its notation into our 
manufactories, and in some measure even into our daily life; 
hence the great difficulty of effecting a speedy change in chemical 
— alike so time-honoured and intimately ramified.’” 

. Odling then made certain remarks upon the history of this 
chemical reformation, of which we can only quote the portion 
dating from 1842, when Gerhardt announced his views upon the 
molecular constitution of water, previous to which there does not 
seem to have been any marked p - seecxeet of opinion among che- 
mists as to the combining proportions of the principal elements. 
With respect to the new system of atomic weights, Mr. Odling 
said :— 

Prior to the time of Gerhardt, the selection of Molecular Weights for dif- 
ferent bodies, elementary and compound, had been almost a matter of hazard. 
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Bearing in mind how much the origin of the new t 
its completion by his po thee» Cay = 
of the harmony subsisting between chemical and 

but give a hearty welcome to any large exposition of mixed 

pipeemens, and whether or not we agree with all his conclusions, can 


gation 
of Giessen, for the great addition he has recently made to our 
means of obtaining a further knowledge of what has hitherto been but a very 
limited subject, namely, specific heat. The agreement of chemists as to the 
elemental atomic weights is tantamount to an agreement them as to 
the relative quantities of the different kinds of matters which be 
sented by the different elemental symbols, and this brings me to the 


of Chemical Notation. At one time many chemists even of consid emi- 
nence believed and taught that Gerhardt’s reformation 

to notation, and not to the association and interpretation of 

it became rather a fashion among them to declaim against of 
notational questions, That the idea is of far greater importance the 


than 

mode of expressing it is an obvious truism; but, nevertheless, the mode of 
expression has an importance of its own as facilitating the spread of the idea, 
and more especially its development and procreation. It has been well . 
in what position would the science of arithmetic have been but for the 
tution of Arabic for Roman numerals—the notation in which value is expressed 
by the change in position for that in which it is expressed mainly by the repe- 
tition of a few simple signs ? i 

“ Tt is unfortunately too true that Chemical Notation is at present in any~ 
thing but s satisfactory state. The much-used sign of addition is, I conceive, 
about the last one would deliberately select to represent the fine idee of ehe- 
mica! combination, which seems allied rather, I should say, to an interpene- 
tration than to a coarse opposition of atoms. The placing of symbols in con~ 
tiguity, or simply introducing a pot between them, as indicative of a sort of 
multiplication or involution of the one atom into the other, is, I think, far 
preferable ; but here, as pointed out by Sir John peony are the 
ordinary algebraic understanding, which assigns sie numerical 
value to the expressions 2 y and 2 + y respectively. I know, indeed, 
one among us has been engaged for some — in conceiving and 
ing out anew and strictly philosophical system of Chemical Notation by means, 
of actual formula, instead of mere symbols; and IL am sure that I 
the general wish of the Section when I ask Sir Benjamin Brodie not to post- 
pone the publication of his views for a longer time than is absolutely neces- 
sary for their sufficient elaboration. In any case, 
notation at present employed, with more or less modification of 
continue to have its peculiar uses as an instrument of interpretation, and it 
becomes therefore of importance to us to render it more pr in be | 
and consistent in its application. ag its ties wine 2. 
very lowest order of convention; such, ae as the custom of distin- 
guishing between the representation of ied mineral and organic com- 
pounds, one particular sequence of symbols being Salas aie in .% 
presenting the compounds of carbon, and an en! it oral ott . 

analogous compounds of all 


symbols in representing the more or less 
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ts. 
be Now that Organic and Mineral istry are 
one continuous whole, a conclusion to which Col 
organic bodies have wenely ne napins gtr time 
ancient superstition, organic 
ferent from one another, should be done away with, Although d 
gant. gone, She dicen) ain ee oa 
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recognising the desired knowledge as unallowable, but only as 
of allowment. And in — as in many other instances, we find evi- 
dence of the healthier state of mind in which now more perhaps than ever 
the first principles of chemical philosophy are explored. Speculation, indeed 
is not less rife, and scarcely leas esteemed than formerly; but it is now 
seldom or never mistaken for ascertained truth. Seepticiam, indeed, still 
prevails ; not, however, the barren scepticiam of « ntentment, but the fertile 
scepticism which aspires to the greater and greater certainty of knowledge, 
Chemical science is advancing, [ believe, not only more rapidly, but upon a 
basis than heretofore; and while, with every advance, the prospect 
widens before our eyes, so that we become almost alarmed at contemplati 
what those who come after us will have to learn, we console ourselves with 
the determination that their labour of unlearning shall be as little as possible 
—far leas, we hope, than what we, in our time, have had to experience.” 











GUN-COTTON APPLIED TO WARLIKE PURPOSES. 

THE General Committee of the British Association have resigned 
their duties to a Commission appointed by Government, with 
General Sabine as president ; representing thus—the army, the 
navy, military and civil engineering, as well as chemical and 
physical science ; and comprising three of the members of the 
Association Committee. The Government Committee is already 
engaged in a systematic course of experiments relating to the 
manufacture and keeping qualities of Gun-Cotton, and its use in 
artillery, small arms, and engineering. The Association Com- 
mittee, therefore, consider that their work is accomplished, since 

eation of gun-cotton to military pu is now in a fair 


the one 
could ma Fa at their ie acilities and means tha 


GUN-COTTON EXPLOSION. 
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ewe the concurrence of Mr. ee at 

ar Department. Dr. William Allen Miller, Professor of Che- 
mistry at King’s College, London, the first scientific witness ex- 
amined, said: “ Dr. Frankland and myself came down from London 
on Saturday, and visited the Gun-Cotton F; , where we saw 
the 8 operation of the manufacture of the — We then 
proceeded to make experiments on the ignition of gun-cotton | 
mechanical means, particularly with the cutting machine. we 
made a great number of experiments, our _ being to satisfy 
ourselves upon the conditions which were likely to arise, and to 
ascertain the cause of the explosion. We took pieces of 

wire and placed them so that they should be cut through, and en- 
deavoured to ignite it in that way. The copper was placed in 
various ways, sometimes spirally and sometimes in the and 
we also tried to shavea piece off. We made 40 or 50 cuts 

the rope and the copper in various ways, but did not succeed in 
firing the cotton in this manner. We put some small pieces of flint 
into the rope, and cut it three or four times without any 
but on the fourth or fifth cut the cotton exploded. I thi 
can be very little doubt that the explosion was caused by the 
action of the knife either upon copper or grit. Iam not certain 
which, but I think most probably copper.” ‘The evidence of the 
scientific men was that the explosion was produced by the knife 
coming in contact with the copper wire or with a piece of 

but they all inclined to the opinion that it was with the 
not with the grit. 
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NEW EXPERIMENTS WITH GUN-COTTON, 


Tus substance has again been the subject of interesting experi- 
ments, which we find described in a paper addressed to the French 
Academy of Sciences by M. de Luca. Gun-cotton is decomposed 
very slowly in the dark, somewhat faster in diffused light, 
rapidly when exposed to the sun, and still more so when 
to a heat of about 50 deg. Centigrade. This spontaneous decom- 
position passes through four different stages. At first, it 
slowly without losing its primitive form and texture, so 
volume becomes ten times less than its original one. A few 
later it becomes soft, and is transformed into a sort of 
matter which adheres strongly to the fingers, and has 
any appearance of texture or organization whatever, even 
viewed through the microscope. When this mass has ° 

uite homogeneous, its volume is again reduced by on 
third stage, which occurs some considerable time after, 
producing any further contraction, causes an 
the substance, reduced as it is to one- 
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and with which for the present he has ob- 
tained salts of lead and silver. The glucose contained in this last 
transformation of gun-cotton has the taste and even the flavour of 
honey ; it quickly reduces the tartrate of copper and potash, and 
ferments in contact with yeast, producing carbonic acid and 
alcohol. It appears from M. de Luca's experiments that gun 
cotton will keep indefinitely in vacuo,—Galignan’'s Mcasenger. 





THE THERMAL WATERS OF BATH. 

Dz. Davusexy, in a paper communicated by him to the British 
Association, after briefly alluding to the mineral constitution of 
the Bath Waters, as affording no adequate explanation of the 
medicinal virtues ascribed to them, proceeded to one point of 
scientific interest connected with their appearance, namely : the 
large volume of gas which they have gone on continually disen- 
gaging, apparently from time immemorial. The nature and amount 
of this was made the subject of the author's examination in the 
year 1832, during an entire month ; and the result arrived at was 

the gas consisted mainly of nitrogen, which is present, indeed, 


are associated with volcanoes, and likewise that the same gas is 
freely evolved from the latter, both in an active and in a dormant 
condition, we may fairly infer that the evolution of nitrogen is in 
way or other connected with the same widely-spread and 
cause. And if this really be the case, the phenomenon 
in question acquires an additional interest, as affording a possible 
clue to the true nature of the processes which give rise to vol- 
as well as to thermal springs. Now, this evolution of 
nitrogen seems best to admit of explanation by supposing a pro- 
cess of combustion to be going on in the interior of the globe, 
may be paves Deve, he soneees. 
to these depths, whilst the residuary nitrogen is ev 
may be the nature of the bodies by which this process of 
combustion is maintained must of course, from the depth at which 
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combined with it, might, if they existed in the interior of By 
be instrumental in pene the supposed combustion. And 
we indulge in speculation, we might maintain with some show of 
probability that the bases of the earths and alkalies which consti-- 
tute the present crust of the globe, would have existed originally 
uncombined with oxygen, and therefore they must at one time 
have been subjected to that very process of oxidation and com- 
bustion which we imagine to be at the present time continued. 
The author therefore suggested that volcanic action may be owing 
to certain chemical re-actions proceeding in the interior of the 
earth, between the constituents of air and water on the one band, 
and the metallic bases of the earths and alkalies on the other. 
After developing this theory, the paper concluded with 

out a practical use to which the waste walled of the ‘comulanea 
of Bath might be applied ; suggesting that if, instead of 
discharged at once into the river, they were first conveyed thro 
underground pipes a few feet beneath the surface, within a given 
area, the warmth imparted to the soil would prove highly favour- 
able to the culture of tender exotics ; and, moreover, if the 

were further protected from the cold by a glass roof, a winter 
garden might be obtained with scarcely any expense beyond that 
of the original outlay. ; 

Mr. Vernon Harcourt has read to the British Association the 
following Paper, which had been prepared by Professor Roscoe, 
F.R.S., of Manchester:— 

“ At the request of Sir Charles Lyell, I undertook the examina- 
tion of the residue obtained by the evaporation of the Bath Waters 
(King’s Bath spring) by spectrum analysis. About four ounces: 
of the deposit from the basin in ee was kindly for- 
warded to me by Dr. Falconer. was first examined for 
strontium, barium, lithium, rubidium, and cesium, —— 


it out with water acidulated with hydrochloric acid ; 
the sulpbate of calcium, of which the deposit 
gether with most of the sulphates of strontium and ; 
might be present. The residue was fused with carbonate of sodium, 
and the carbonates examined for barium and strontiam, ding 
to the method described by —. Sint — of barium was 
found, but strontium was present wan’ ; 
to enable it to be easil Titeoted, The portion of the de t 
soluble in dilute bydroshictte acid was freed from alkaline earths 
by several precipitations with carbonate and oxalate of ammonia, 


to- 


and in this precipitate strontia was again 

sium was next separated by ignition of the mixed es 
oxide of mercury ; and on examining the portions of the re 
soluble in water, the red lithium line was plainly 
alkalies were preci inded an yiltont Quelle Oa 
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some have examined, but without discovering any 
other substance whose presence was previously unknown in the 
Bath waters.” 

Mr. said he was rather surprised that Professor Roscoe 
had omi to mention the presence of all traces of manganese, 
He thought there was no doubt that it did exist. Dr. Paul also 
weferred to the sources of nitrogen in the water. 





MINERAL WATERS OF CENTRAL FRANCE. 

M. Lecog has communicated to the French Academy of Sciences 
his observations on the Mineral Waters existing in the centre of 
France, which never was covered by the sea, and presents the cha- 
racteristics of a strong voleanic action. The number of mineral 
springs discovered by him amounts to 512, a number which he 
considers to be still ineomplete. The majority of these springs are 

ped together ; lange lines of fracture along the surface, chiefly 
yine north and south, mark series of mineral waters. Two of 

lines follow the primitive steep declivities of the Limague, 
and another skirts the sinuosities of the Allier. Most of the 
springs are rich in bicarbonate of lime and bicarbonate of soda, 
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MINERAL WATERS AND THEIR PROPERTIES 
Have been recently investigated by M. Scoutetten, who has for- 
warded an account of his views to the French Academy of Sciences. 
This will be found in No. 13 of vol. lix. of the Comptes Rendus, 
He refers to chemical researches on the subject, but considers them 
insufficient to explain the phenomena of their action on the animal 
=. After giving details respecting the character and action 
sea-water and other waters, he gives the following resumé of his 
ions :—‘‘ 1. Mineral waters determine all the phenomena of 
excitation due to electricity developed by contact with the body ; 
They determine a medicinal action, which varies according to 
nature of the mineralising elements ; and 3. They occasion & 
provoking divers eruptions on the skin,” M- 
tetten is very sanguine when he sa “ Now that the mys- 
waters is revealed, peli applications of them 
made with the exactness and discernment indicated by 
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ny OXYGEN GAS EXPLOSION. 
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use of Gas was never more prevalent than at pre- 
In be ethan of the patent ghost of Messrs. Pepper 
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and Dircks, it is an indispensable adjunct ; and it has me. 
substitute, in almost all cases, poh pays de fires 60 perme 
for the production of su effects at our theatres. 
the oxy-hydrogen light, which depends for its extreme 
Upon oxygen, is extensively employed in the illustration of scien- 
tific lectures, and for the purposes of popular amusement. ‘The 
coloured lights, it need not be said, are produced by the 
sion of the rays of oxygen in combustion through lime and 
stained glass, and were first used by Professor Ansell, at the 
Panopticon, some years since. By the introduction of these and 
similar scientific improvements, oxygen has become almost a neces- 
sity ; although its expansive and explosive properties make it as 
dangerous to deal with as high pressure steam or gunpowder, that 
is, in the hands of the tyro in emistry. 

In the elimination of oxygen, it is of the greatest im 
that the closest attention should be paid to the evolyement of the 
gas; and, when ebullition ceases, that the heat which causes it 
should also cease to play upon the retort. These points were neg- 
lected entirely by a photographer at Manchester : sed super- 
heating and consequent expansion of the gas to the bursting 
strain, by which a retort placed on the fire in a ki 
an improvised laboratory, exploded, and the photographer and his 
child were killed ; and at Leeds, not long before this accident, two 
young women, who had been left by a pseudo chemist to watch a 
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oxygen most extensively used for the purposes named is eliminated 
from mixtures of chlorate of potassa and manganese, and all 
chemists are aware that the operation goes on with great rapidity, 
They accordingly provide apparatuses of sufficient strength to re- 
sist sudden pressure, and they are especially careful in i 
the materials correctly. If too much manganese be 

rapid fusion ensues ; and the fused mass, driven by the evolving 
gas, quickly chokes the conducting tube, shuts up the safety-valve, 
as it were, and an explosion necessarily follows, as it would in a 
steam boiler under parallel circumstances. The Lats go proportions 
in which chlorate of potassa and manganese should be mixed are, 
a quarter of a pound of the former to a quarter of an ounce of the 
latter. The manganese really undergoes scarcely chemical 
change, but acts principally by catalysis. This fons Bo 
heated slowly over a gas flame, which, from the power we have 
of regulating its volume, is by far the best medium for 
elimination, evolves oxygen gas, at first slowly, but soon 
much rapidity ; finally, the mass ignites, or rather glows into a red 
heat, and the oxygen is then given off with violence. These 
assuredly lead to the conclusion that under no PANceS 
should an ordinary fire be used for the or ture, 
as it is sometimes absurdly termed, of oxygen gas, from 

of potassa and manganese. It is safer to use 
those of any other material, because, if an 
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Rees, |) tepeety tlt aes a 
ss ; 80 uently . A detail is 
Serantemive epee given in the Journal of the Franklyn Institute, 





CARBONIC ACID FROM THE INTERIOR OF THE EARTH. 
f Dn. Davpexy has read to the British Association a paper, 
“On the Cause of the Extraction of Carbonie Acid from the 


Interior of the Earth, and its Chemical Action upon the Constitu- 
ttendant : ents of Felspathic Rocks.” The author commented upon a theory 
Ar a lecture delivered to the shampooers and a s at the ; 


‘nest : advanced by Professor Bischoff, of Bonn, in his 
ey wah i \ ode et pretadg Cates Gare Chemical pa) Physical Geology, in which the elevation and disloca- 
ie Oo gro “aaa hes ij heat aba waa’ taien taal for the tion of certain rocks were attributed to the decomposition of fel- 
jeotly sale, cheap, and simple : c : « Spar, through the agency of the carbonic acid disengaged from the 
time in public by Mr. Robins, the analytical chemist. The f Trtoster ‘af Us ; seeing that the prodnote of the 
method consists in treating chromate of potash and peroxide of | in - 0 ow megs f decomposi jor” 
barium with diluted sulphuric acid. The operation is performed — i F granite are — od — "ae wale en wad at ty. roa 
in a common glass jar or retort, and at the ordinary temperature, mask, gf poet ‘oa doubtless, occur in granite, if 
‘To those who are acquainted with the plan hitherto adopted, of Fas) pegs owe. ‘i, th temperature below 212°; but 
heating manganese in iron bottles, this discovery will nevd little priget co oa Pe go gee ow opposite would be observed, pdt eis 
recommendation, and it is difficult to predict to what discoveries as the silica would then take the place of the carbonic acid, and 
and improvements in the economy of life and light it may lead. consequently if brought into contact with earthy or alkaline car- 
Meantime it is interesting that this discovery should have been bonates in the interior of the earth, would produce silicates and 
first introduced to the public within the walls of an institution expel carbonic acid, as, indeed, was long ago pointed out by the 
where the body is so largely benefited by natural processes of 

























author of this paper in his work on Volcanoes, and is insisted upon 
oxygenation. by Professor Bischoff himself, in other parts of his volume. It 
seems difficult, therefore, to attach much importance to the cause 
assigned by Professor Bischoff for the elevation of strata, 
8 gage tener considering that the loss of substance incurred by the rock 
OareaEAtEd W Ares (peroxide of bydrogen) is regarded as 8S the removal of its alkali by the agency of acid, 
of the most unstable of bodies ; nevertheless (says M. Schénbein) go far towards counterbalancing any expansion due to the lower 
it can be maintained at 100 deg. Cent. for several hours without specific gravity of the kaolin resulting; and, moreover, recollect- 
being decom . If into boiling water, to which a little hydro- ing that no theory which professes to account for the elevation of 
bloric id tes been added, we put binoxide of barium to satura- certain portions of the earth's surface ought to be accepted, if it 
tion, we shall find, in spite of the disengagement of oxygen, that does not embrace likewise the ing phenomenon of the 
a large quantity of oxygenated water has been formed. On . sinking or depression of others. 
ated water is formed by — boilin —- eS Y 
t. of sulphuric acid, with the gam of past , 
at ong van of dat or with shavings of cadmium. e same THE DECOMPOSITION OF CARBONIC aAcID rns 
uction takes place (says M. Schiinbein) when we agitate boil- Aree Leaves of Plants is the subject of a note by Cloéz, 
water teorark v8 1 per cent. of potash, with a pyrogallic acid a the — roe, of Scie, 
hematox’ ments have prov ; under e 
a re ici influence of ight, aainilate ca hy the eee rae Ae 
NITROUS OXIDE (LAUGHING GAS) AS AN ANASTHETIC. ei cerieanh a shares Santows caleane green 
Prorgsson Fieury has submitted to the Franklyn Institute, is inant, fhorean) colauseod 
‘Pt panan sapamtes fen the. sheng, and. speedy eNOS ‘ as M. Cloéz asserts, should be considered as ; 
tion of in great purity, the invention of M. F. which decompose acid. Cloéz : 





‘of Berlin, He stated that as this itself @ supporter of come 
“ an Tk ps 4 lpr ar greg 











carbonic acid by the leaves, and by MM. Cloés and Gratiolet in 
relation to the vegetation of submerged plants. M. Cahours 
thinks that these researches ought not to be limited to the green 
and coloured parts of plants, but should be extended to the organs 
of every function, and that the gaseous productions of these organs 
should be especially studied ; and, with this view, he has especi- 
ally directed his attention to the fruit. We give the chief points 
of his paper :—The grain which occupies the centre when it is 
confided to the earth developes itself according to known laws. 
The parenchyme which wholly envelopes it, is preserved in growing 
as long as it can protect it, and is afterwards removed by fermen- 
tation when useless. All fruit, then, beside during the period of 
its maturation (the chemical phenomena of which have been 80 
well described by Decaisne and Fremy), bas a period when it is 
by.respiration. M.Cahours's experiments were directed 

to the study of—1. The proportion of the gases contained in the 
of the pericarp, and their composition. 2. The sction 

of the fruit on the gas of respiration (oxygen), either alone of 


By following this method, he became assured that apples, oranges, 
and lemons, in the state of perfect maturity, when placed under 
bell-glasses containing either pure oxygen, mixtures of nitrogen 
and oxygen, or, ly, atmospheric air, respire by consuming @ 
certain quantity of oxygen and giving off a sensible quantity of 
carbonic acid, the rtion of the last being always more con- 
siderable in diffused light than in obscurity. It takes place 
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CARBONIC ACID IN THE AIR OF MANCHESTER, = 
Proressor Roscor gives the results of a recent examination 
reported in the Chemical News, which show that “the maximum 
quantity of carbonic acid gas contained in Manchester air, even 
in adense fog, and when there is no wind, does not exceed 6 
volumes per 10,000 of air; whilst the mean quantity, 3-9 volumes, 
closely agrees with that (4°0) generally assumed, from*Saussure’s 
early experiments, to represent the average composition of the 
atmosphere as regards carbonic acid. Hence we may conclude 
that the combustion of coal and the respiration of animals exert 
no appreciable influence on the quantity of carbonic acid contained 
in the town air of Manchester collected in an open situation ; 
gaseous diffusion and the great motions of the atmosphere i 
completely to disperse the millions of tons of this se 
every year are evolved by the above-mentioned causes in this 
neighbourhood.” 





THE CHANGES IN DISCHARGED FIREARMS 

Have been recently investigated by Dr. Decker, who states 
that, whatever may be the construction of the weapon, after its 
discharge there is produced in its exterior and interior a modifica- 
tion in its physical and chemical characters varying with the 
gress of time. Immediately after the discharge there is in 
the interior and exterior of the gun a blackish blue deposit, the 

of which may be estimated by the variations in its 0 
The red spots of the gun proceed from the action of the residue of 
the charge on the metal ; for an arm that has not been used does 
not rust in a moist atmosphere in the same manner as one that 
has been used. Variations in the quality of the powder and in the 
construction of the gun do not exercise any influence over the 
chemical character of the deposit resulting from the combustion of 
the powder. M. Decker states that he is proceeding in his re- 
rearches, with especial relation to copper cannon and to gun-cotton. 
Thus chemical science can detect whether a gun has been ired or 
not; and, toa certain extent, how long it has been so used. 





ADMINISTRATION OF CHLOROFORM. ing 

A PROFESSIONAL Correspondent of the Times suggests pro- 

riety of inquiring why the fatal effects of Chloroform should be so 
Krequent, after i fas traon, wall ascertained that : 
prevented. During the sixteen years which have since the 
use of chloroform was adopted in the practice of e writer 
has employed it in a large hospital and in private t daily, 
and often repeatedly on the same day ; so that the cases which 
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under his observation cannot be fewer 
uae, yet he never met with one that proved. fatal. writer 
continues— ‘ tO 











while I have never em any other means for the purpose than 
a thick towel, held loosely over the patient's face, Cantle, it may 
be supposed that I have had the assistance of a skilful adminis- 
trator, whose care and experience enabled him to steer clear of 
danger ; while I have always trusted to the hospital students, 
who, without any special training, simply followed the steps of 
those preceding them. 

“The truth is, that the fatal effects of chloroform depend not 
upon peculiarities of individual constitution, but upon faults in the 
mode and management of administration. 

**In conclusion, I beg to say that all the mischief in question 
has proceeded from the three following causes 

“ First, taking the circulation instead of the respiration as a 
guide in watching the effect produced, and feeling the pulse in- 
stead of listening to the breath ; secondly, using some apparatus 
which does not afford the perfect security of a large dilution with 
atmospheric air that is obtained from the simple means above 
mentioned ; thirdly, want of attention to the fact that the tongue, 
from falling back into the throat, is apt to impede respiration, or 
obstruct it altogether, although, from heaving of the chest, it still 
appears to 2 Neeson If this be recognised and immediately 
remedied by forcibly pulling the tongue forwards, the patient 
makes a deep, sonorous inspiration, and is safe ; but if, unfor- 
tunately, it is not noticed, and the essential means of relief are 
withheld, all the galvanic batteries, brandy, and contrivances for 
artificial respiration which are summoned in frantic haste, wi 
prove insufficient to restore animation.”’ 





TESTING GAS, 


Prorgssorn W. B. Rocers has read to the British Association 
“* An Account of Apparatus and Processes for the Chemical and 
Photometrical Testing of Illuminating Gas.” The instruments 
and methods described in this communication are those ado in 
the gas inspection lately organized by Professor Rogers for the 
State of Massachusetts ; comprising the measurement as well a8 
testing of gas. Connected with the former of these objects, a 
account was given of the adjustments of the standard measure for 


gauging gasholders—of a universal clamp for meter-connexions— 
and of an. cousbining s deliecte Seanenttier ae ae ; 
‘sure-gauge for the and outlet of the meter, and by which the 
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rate of delivery is accurately adjusted. For chemical the 
eudiometer, consisting of a graduated tube, wi en- 
largement, is permanently inclosed in a wider tube of water, 
which maintains the temperature nearly uniform, The mouth of 
the graduated tube is furnished with a hollow ground stopper, 


for holding the several liquid absorbents used in the successive 
experiments, With this apparatus it is easy to determine the 
percentage of carbonic acid, of illuminating hydrocarbons, of 
oxygen, and of carbonic oxide; after which the hydrogen and 
light carburetted hydrogen are ascertained by explosion, by means 
of an instrument consisting mainly of two glass tubes, united 
below by a long loop of rubber-tube, being a modification of 
Frankland’s apparatus, For determining the sulphur, an im- 
proved arrangement is used, in which the stream of water sup- 
plying the Liebig’s condenser is made to convey a stream of air, 
mingled with ammonia, into the condensing tube some inches 
above the flame of the burning gas. To secure a larger and more 
constant unit of illumination than the candle commonly used, a 
lamp burning kerasine, with a flat wick, is employed, in whi 
by means of a bridge of platinum wire, the flame may be main- 
tained of constant size, and giving a light equal to about seven 
candles. This is supported on a balance of peculiar construction, 
giving the consumption during the experiment. Professor 

has found that even the smal] amount of carbonic acid which insome 
gas works is allowed to remain in the gas, prodtices a sensible re- 
duction of the light. This effect, varying with the 
the illuminating gas, was found to range from 3 to nearly 5 per 
cent, of the illuminating power for each per cent. of the impurity 
58 per cent. of carbonic acid, although it did not prevent 
bustion, made the flame so dim as to be without effect on the 
photometer. 
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MEASUREMENT OF GAS, 

Mr. Grover has read to the British Association a paper on 
the Measurement of Gas; in which, after detailing the instru- 
ments hitherto employed, and their imperfections, he states that 
eventually a plan was employed which was found free from 
same liability to error. Instead of using the cubic foot bottle 
directly through the intervention of a second 
been done, the second vessel was dispensed with, and the bottle 
was used directly. Close the opening eaused by the withdrawal 
of the plug with glass; solder a piece of leaden tube to the end of 
the tap; connect this tube with Os pele = 
a cistern below the bottle which been secured in a 

ition; raise the eistern steadily, water, 
















sure, has 
correctly recorded. The instrument is self-acting. It must do its 
work ina closed chamber, continuously or at intervals, and free 
from all interference. The parts of the instrument which come fn 
contact with gas must be made of anti-corrosive material, And 
the material forms and combinations of its different parts must be 
80 accurately adapted as to produce steadiness, uniformity, and 
correctness in its movements. Whilst gas, having become a staple 
commodity, one of the necessaries of life, that it may have a real 
practical value, the instrument for its measurement must be 
duced at a price which will place it within the reach of every im, 
Realising these essential conditions, and approaching as near as 
may be to the accuracy of the standards, the dry gas-meter has 
taken the place to which it is entitled, as a valuable addition to 
many ingenious and useful contrivances of mechanical science, 





of half a century n to be 

construction of a good and durable dry yas meat 
y of mechanical and chemical i 

its due weight must be assigned. <A subtle 

complex fluid, susceptible of change in poss Ba 

volume from very slight variations of temperature and 

be accurately measured, and the result must be 
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SODA IN COAL GAs, 
We learn from the Chemical News, that while —— the 


cor hae a. the flame of the gas supplied in unich, 
fessor Vogel noticed a pale Soda line which was not observed 
when the Gas was passed through sulpharic acid, On examining 
afterwards the surface of a copper burner which had been in use 


for a year, he detected a considerable proportion of sulphate of soda. 





RESEARCHES ON OZONE. 


Tue year 1864 has been unusuall uctive of contributions 
Mita Missiey af the sconemy of Onn en 


A new continuous source of Ozone has been announced by M. 


R. Beettger. He combines in a capsule of porcelain, at ordinary 


by means of a glass rod, two parts troy-weight of 
dry nganate of potash with th ve hgtirated 
aad When this miture ie intredueed, inte.» lange tal 
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Two sets of experiments were made. In the first, the water with 
jcar Poommate Pageeenadie made to contain those solid substances 
most essential to vegetation, In the second, very pure river-water 
For the first, phosphate of soda, silicate of potash, sulphate of 
nitrate of lime, and sesquichloride of iron were added to water in a 
such as to be equivalent to three-tenths of one per cent. of solid 
order to afford a just term of comparison, two vessels every 
filled with this prepared water, were covered with 80 
should rest ou the surface of the water, and were 
resting on glass plates, Wheat and maize ins were placed on 
and beneath one bell-glass was introduced the Ozone-generating mixture, 
the twelfth day the experiment was terminated. The a’ 
wheat plants not exposed to the Ozone was ten inches, 
inches. The effect of the ozone in checking the growth 
remarkable, especially with the wheat plants, In those 
the roots attained a length equal to about one-fourth the 
In those exposed to it ihe roots, after starting, almost im 
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grow, The strongest plant attained a height of six inches, and developed six 
rootlets, averaging only three-sixteenths of an inch in length; while those not 
exposed to Ozone bad many roots exceeding two inches anda half, Asa 


E 
Ho 


whole, the roots produced by the plants under the inflaence of ozone 
exoeed one-tenth of those produced in its absence from an eq 
healthy seeds. One curious result of the almost total 

that the wheat-plants were scarcely able to sustain themselves 
position ; the greater part of them fell over on one side. The flatness 
grains of the maize afforded these plants a better support. The pr 
onone also prevented the usual formation of mould on seeds in 
with air and water under a bell-glass, 


Dr. Allnatt gives the result of his experience in regard to the 
best cuamnaiens for Testing Ozone, He demursto the opinion of 
Schénbein and Scoutetten, that it is immaterial what medium is 
employed, He says that if common writing-paper be used, or, 
what is equally objectionable, medium white er, the 
tests invariably discolour in irregular patches, blot in distinet. 
isolated dots, or form minute cuneiform characters, and when 
damped present a non-uniform surface. He concludes, that bibu- 
lous paper, saturated with a solution of iodide of potassium and 
starch, or thin arrowroot, affords the most effective test we possess. 
The formula of its preparation is as follows :—“Take of pure 
white starch, one ounce; iodide of potassium, three drachms ; mix 
in a marble mortar, and add gradually six ounces of boiling water. 
The papers are to be saturated with the mixture while hot, care- 
fully dried out of contact with the external air, and preserved in 
close tin boxes.” 

On August 4, Dr. Allnatt writes ; In his last Report 
the city officer of health, Dr. Letheby, states “ that the ’ 

rature has been low, or the peer sha 5 fresh water in the 
Thames would have been uctive e pu 
which characterized the jo pt of 1858 and 1859." 

Another important element may be admitted into the calculation, 
It is known that Ozone, one of the constituents of the atmo PO 
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for the velocity of air at the time f i 

or the height of th ometer, 
for temperature, and for the hygrometrical culties of atmo. 
- og Rpg anes in mind that if in a given time 1000 
cubic Of air passing through the ozone-bex gi vi 
4, 2000 feet passing through in the ms wil gic aul 


same time will give one of 
double that amount. Moisture can also increase or diminish the 


action, a very dry ai be aot L 
a. pert el y air, or a perfectly saturated atmosphere showing 


The lower the barometer descends the more Ozone is shown 
ome the testa. Yet this is in part due to the increased velocity 

the air which usually occurs at the same time. In very hot or 
very cold weather Ozone is also at a minimum, With a weat 
there is much more ozone than with an east wind. 

26 maximum amount of Ozone will occur with a moderate 
hear pm a temperature between 50 deg. and 60 uit 
ee tg pressure under 29 inches, and a gale occurring at the 

Before the actual amount of Ox ne c i 

' ; one can be ascertained, certain 
Corrections must be applied, and until uniformity is adopted the 
observations cannot be made comparable, Under these circum: 
aa — — than record much or little Ozone. 

© discussion on the amount of Ozone, & 

member of the Meteorological Societ expresses the opinion that 
until some better means are found o measuring it, the observa- 
tions on the subject are of very little value. Some time ago the 
oo six slips of Ozone paper, obtained from eminent 
egretti _ ae side by side, under exactly similar 

and for the same time. The result was that no 

two gave the same indications, nor, in fact, any one through its 
whole length. Every number on the seale from 2 to 10 was re 
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; STUDY OF METALLURGY, 
' Proressor TENNANT has made to the British Association some 


noteworthy remarks upon the little actually barn ae 
i Ste OF the on number of 


operations. Of the exact 


os mine din this country, but few persons are able to describe 
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more than fifty. Emigrants holding situations 
colonies, know nothing of the metals there. In it. 
was asserted that existed to a great extent in Australia, bu 
it was denied. e first piece disco and sent to this 


country, weighed 9}oz. The timid feared it would reduce the 
value of gold to 7s, 6d. per pound. Next year, the amount of 
gold received was 150 tons, and in fifteen years it had amounted 
to 1500 tons received from Australia; yet the value of gold has 
not been affected. In the district where the gold was found, was 
also found a black substance, which was ignorantly thrown away : 
this proved to be oxide of tin, and was sold for 40/, At 
present time, we have in this country 300,000 persons em 

in mining operations ; but in all our schools devoted to 

and Goclary, we have not 300 persons; while no country in 
world affords such excellent opportunities of studying these subjects 
as do the British Isles. 





COPPER-SMELTING. 

Mr. Spence, in a paper read by him to the British Association, 
“ On Copper-smelting, and the means of Economising the Sulphur 
evolved in the Operations,” said, he had for some = aimed at 
erecting works on sound chemical principles. ith his first 
furnace he calcined the small ores, with a small expenditure of 
fuel and labour, with elimination of all the ur from the ores, 
if required ; and it enabled him to send all sulphur so elimi- 
nated into the vitriol chambers, or op pe acid He soon 
erected additional furnaces ; and all the sulphuric made at his 
works since the end of 1861 had been made from these small ores 
by similar furnaces, The amount of sulphur wasted in copper- 
smelting, and which could be economised for the use of such 
furnaces as he had erected, had been estimated at 70,000 tons per 


annum, now worth 455,0002, 





OUR MINERAL WEALTH. 


Tunovan the courtesy of our esteemed correspondent, Mr. 
Robert Hunt, F.R.S., the Keeper of Mining Records at the 
Royal School of Mines, we have been oa with 


oh mineral 
ineral production for 1863. The value , L 
. eo ~ 9,151,9762., from which metals of the value | 


prod 

6,364,327. were extracted. Of gold quartz we 

305 tous, worth 15002, ; of tin ore, 15,157 tons, worth 852. 5 
of copper ore, 212,947 tons, worth 1,100, 5542. 5 

91,283 tons, worth 1,193,5302. ; of silver ore, 3h 
57081, ; and of zinc ore, 12,941 tons, worth 29, rr p 
year,in question there were sold 95,376 tons of pyrites for 62,08: 
‘and the rarer min 








: NEW METHOD OF EXTRACTING GOLD. 

Mr. Brigos has read to the British Association a paper from 
Mr. T. C. Calvert, of Manchester, on “A New Method of Ex- 
tracting Gold from Auriferous Ores.” Mr. Calvert says : “ Being 
convinced that nascent chloride was a fit and proper agent for 

ing gold from ores, and that it was probably only 
7 to ae method of operating, I allowed the mixture 
hydrochloric acid and peroxide of manganese, or of sulphuric 
acid, peroxide of manganese and chloride of sodium, to remain 
for twelve hours in contact with the auriferous sand ; and then, 
instead of washing out the solution of gold, I added a small quan- 
tity of water, which removed a part of the acting agent, and this 
was made to percolate several times through the sand; by which 
method I succeeded in extracting from the sand, within a fraction, 
the whole of the gold. I then repeated the last experiments with 
natural auriferous quartz, and easily extracted the two ounces of 
gold ton which it contained. i therefore propose the follow- 
ing extracting the gold on a commercial scale :— 


auriferous quartz should be intimately mixed with 
cent, of peroxide of eanqueme and if common salt be used, 
at the same time as the i 

& php as manganese, in the 
closed vats, having false | 
amall branches covered wi 


if 










“*T think the advan {ie ees 1st, i 
absence of injury to the health of the persons ; 3rd, 
not only is the metallic gold in the ore extracted is done by 
mercury), but it attacks and dissolves all which may be pre- 
sent in a combined state, besides enabling | miner also to extract 
what silver and copper the ore may contain. I cannot, however, 
conclude without reminding you of what is generally underrated 
—that is, the heavy expenses which attend the bri of the 
ore to the surface of the ground, and crushing and it for 
being acted upon either by mercury or by any other agents. 

ALLOYS OF SILVER, 

Some new Alloys have been reported to the French Academy of 
Sciences by M. Peligot—1. Alloys in which copper is by 
zinc. 2. Alloys in which a part of the copper only is replaced by 
zinc ; and, 3. Atomic alloys formed by zinc and silver—all 
duced under the same pro Frew The alloys in which 
been replaced by zine possess remarkable oe and all J et 
sess a particularly homogeneous structure which enable 
to be used under the same circumstances as alloys of pr and 
silver. ‘They possess a fine white colour. Where the alone 
is associated with silver the tint of the alloy is somewhat yellowish, 
but the association of zinc with the copper tends to furnish whiter 
products, 
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NEW SOURCES OF THALLIUM. 

Proressor W. L. Scorr has read to the British Association a 
paper in which he describes his obtaining this new metal 
sands from Alum Bay. The general ad was 
cipitate the mixed metals as sulphides, after 

th caustic or carbonates of the alkalies, or 
then to redissolve the precipitate in acid, add acetate of sodium 
and tartaric acid to retain the iron, and finally throw down 
the Thallium present as oxide by potassa, On the 
thallium was obtained in a state of purity sufficient for all 
purposes. Simple digestion of ne ee 
to which 10 per cent. of water and 5 per cent. of nitric acid have 
been added, at a temperature of 180 deg. Fahr., will suffice for the 
extraction of a variable portion of the thalliam ; but the er 

uantity present can never be obtained by such means, 
. Scott's experiments, Frequently, ; 
or certain 
are moistened with acid 
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‘accompanied by a certain quantity of 


og ey ys they all contain 
proportion * the first query Prof. Soott 
ive; and to the second, the somewhat 


negati 
unsatisfactory reply, ‘*in all proportions, from nearly a half per 
ent. downwards.” In taking the term ‘‘Alum Bay Sand,” 


it is not intended to designate the shore-sand situated beyond 
‘the line of shingles, and only exposed to view at low-water, 
Dut the rock sands of which, in great part, the lofty, perpea- 


composed at the south-eastern portion of the 
and whose many-coloured patches and strie offer such 
points of interest to the spectator. Asa rule, the sea- 
contains no thalliam, or at most presents but rare and 
ions of the metal, and a similar observation also 
the greater part of the more ordinary-looking sand, 
cliffs above. It is only in examining the less common, 
highly-tinted varieties, that thallium is discovered. 
y varieties of Alum Bay sand contain thallium in no incon- 
siderable proportion ; and the veins of striw of a grey-violet tint, 
icate pink-coloured sand, Prof. Scott found richest in 

metal. A block of violet sand yielded upwards of 04 per 
t. of thallium ; beautiful red sand, 0°327. The yellow sand is 
more common than either of the preceding kinds, but it seldom 
much thallium, and often none. hon of the deeply- 
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also = indications, more or less marked, of con- 
jum, which has even been occasionally detected in the 
matter called “Isle of Wight coal.” 
to the particular state of combination in which 
when present in any of these sands, Prof. Scott 
any definite information : he is of opinion that it is 
ae calle) etsie of Nauheim, 
auheim, M. Basttger found 
principally chlorides pies gece and potassium, 
it of sodium and traces 
three new metals rubidium, cesium, and thallium. On 
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cwaium, those which characterise thallium. In M. 
Beottger thinks that thallium ought to be with the alkaline 
metals in chemical classification.— i Chimie. 

Mr. Crookes, the discoverer of thallium, has proved that the metal 
may often be found in the muriatic or hydroebloric acid of com- 
merce. (See also “Thallium known to the ancient Mexicans,” 
p. 140, ante.) 





VANADIUM 

Is a rare metal, discovered by Del Rio in a Mexican red ore, 
and named by him “ erythronium,” in 1801 ; but Collet- 

asserted it to be chromium, In 1830, Seffstrém discovered it in 
iron ore, and gave it its present name after Vanadis, the Scandi- 
navian Venus. Since then Wohler has determined the identity of 
erythronium and vanadium, it having been found by him in 
yechurane, by Gustav Rose in the pyromorphite of Beresow, 
i M. Canaval in the lead ore of Carinthia, In the Journal de 
Pharmacie we learn that it has been found by M. H. Deville 
the ferruginous clays in the south of France, and in the flower- 
made of Gentilly clay by M. Beauvallet—the first time that it 
been observed in tertiary strata. In the above-mentioned 
will be found notes of the properties of this metal and 
pounds, based on experiments by MM. Czudnowiez and 
melsberg. Vanadic acid is produced by simple calcination 
air. With metallic oxides it forms colourless or yellow 
which mineral acids decompose easily, for with the latter vanadic 
acid behaves like a base. M. Czudnowicz has recognised 
degrees of oxidation of vanadium. —JUustrated London News. 
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ALUMINIUM, 
A ew method for obtaining this metal at a small cost has 
just been discovered, says Galignani, by M. i. He takes a 
certain quantity of pure clay, say 100 grammes, and dissolves it 


in six times its weight of concentrated sulphuric, nitric, or 
chloric acid. The solution is then allowed to stand, and 
wards decanted, ‘The residue is first dried and then heated to 
or 500 a pa Cone Beg Ficus: adh 

grammes 0: russIALe po’ w increased or 
Set sacceiing © the quantity of in cone in the 
‘To this mixture 150 grammes of common salt are added. 
whole is then put into a crucible and heated until the mixture 
comes white: when cool, a button of pure Aluminium is found 
the bottom of the crucible, i a 


pretest 





THE METAL AMMONIUM, 


‘Tue abridgment of a on the combinations: 
able meal by MW. W in the 
246. He to explain reat volatile 
























BISMUTH. 


Brsuvrm being now an expensive metal, M. Balard has sug- 
gested a method of obtaining it from old printing-types. He dis- 
solves the metal in nitric acid, so as to transform all the tin into 
metastannic acid, which he isolates by filtering the acid solution 
from the nitrates of lead and of bismuth ; it is then washed with 
acidulated water, dried, and reduced by charcoal. In the liquor, 
neutralised as much as possible, are plunged lamingw of lead, which 

tates all the bismuth in the metallic state, which {s then 

and placed under a reducing influence. The lead is preci- 
pitated from the last liquor by carbonate of soda; it is then dried 
and reduced by charcoal. The three metals are thus obtained in 
the metallic state. 





PREPARATION OF CALCIUM. 

E. Sonstapt, who has done so much for obtaining mag- 

in larger quantities, has laid before the Philosophical 
Society of Manchester another method of procuring Calcium, the 
metal derived from lime by Davy, by means of the voltaic battery, 
at the Royal Institution, in 1808. M. Liés Bodart suggested that 
the calcium might be got from its jodate ; but the latter is found 
to decompose during fusion and give place to the production of 
lime, on which sodium has no action, and which prevents the frag- 
ments of calcium from uniting as globules. Mr. Sonstadt remedies 
this by melting together equivalent quantities of the chloride of 

and iodate of aero The melted mass is 

into a covered iron crucible and left to cool. To the product is 


added rather less than its equivalent of sodium, in small pi ; it 
is then covered again with the saline cline aoe mami | 
After the closed up crucible has been heated to redness, and the 
reaction, which is not very violent, has ceased, the metal is found 
in the form of a globule. —JUustrated London News. 
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diamond) and carbonic oxide can transform iron into steel, 
therefore ought to be numbered among the elements of the manu- 
facture (“cementation”). At another meeting. of the Academy, 
M. Caron expressed his dissent from this opinion, and gave his 
reasons for considering the action of these two substances as very 
insignificant and even null in the process. He concludes by assert- 
ing that M. Margueritte would arrive at the same | if 
he repeated his experiments on specimens of iron suitable for forg- 
ing and for undergoing the trials to which it is subjected when it 
is worked so as to retain the nature and quality of steel. 





USEFUL APPLICATIONS OF SLAG FROM TRON SMELTING. 

Dr. Pact states Slag to be of a nature between porcelain and 
glass. Attempts had been made to cast the slag into blocks as it 
jazued from the furnace, to be afterwards used as artificial ston 
but all attempts of this kind had failed. The application pro 
with slag at the present time was to convert it into bricks for 
building. ‘This was done by a simple and ingenious contrivance. 
An experimentalist had succeeded in blowing the slag into a state of 
very fine division by sending steam or air into it, Jast as it flowed 
from the blast-furnace in the liquid state. It was thus blown into 
a substance resembling wool in appearance. This substance was 
taken and ground into dust, mixed with lime, reper tea 
ful pressure, and made into bricks, of which he exhi some 
examples. These bricks required no fire. After pressed 
they were allowed to dry, and could be used at once, the influence 
of the atmosphere producing a slow kind of hardening. It was also 
intended to use the powder as @ manure, 


——_ 


PRESERVATION OF IRON-PLATED SHIPS, ETC. 


Iw reference to our notice of M. Becquerel’s researches on 
Preservation of Iron in Water (see p. 64, ante), it is stat iin 
Illustrated London News, that in 1858 the writer and Mr. John- 
son, of Manchester, covered various pieces of iron plate with zine, 
the latter being the twentieth, fortieth, eightieth aah ane ae 
dredth of the thickness of the iron; and, sf r na 
the sea, found, at the expiration of one, two, and three = 
that the zinc had exercised a remarkable preservative effect 
brought the matter under the notice Mr. Robi ‘ They 
builder, of Newcastle, but his illness prevented the moet 
the matter. They were afterwards induced to 
galvanised iron. Plates of iron three inct = ae 
with care to ploomn of <nle sf the meses 
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na STEEL- MAKING, 


"By means of apap, hang. bo vexperimentay wh ult, 
Caron has induced to make experiments, which he has 
reported to the French Academy of Sciences. A bar of iron one 
centimetre square and thirty centimetres long was heated in a 
large earthen tube filled with new graphite aro into pieces 
about a cubic centimetre in size. The air had access at the ex- 
tremities apatnolty stopPee by two pieces of graphite; and the 

permitted the entrance of the gases of the 
furnace by graphite of the same kind. ‘The tube was exposed 
to a cherry-red t for six hours, at the end of which time the bar 
was drawn from the tube, hammered, and tempered, preparatory 
to its examination. The metal was fibrous ; it could hardly be 
bent, when cold, without being completely shattered ; ita surface 
was easily acted on by the file ; in fact, it gave bo trace of having 
become steel. Other experiments gave similar resulta, MM. 
Caron hag graphite is not the only carbon incapable of trane- 
forming into steel. Lampblack, probably coke, and all the 
carbons deprived of alkalies and carburetted gases, will give the 
same results. 





MANUFACTURE OF STEEL. 
M. Juttex, formerly director of the Loriette Steel Works, has 
to the French Academy of Sciences a note on the 
conversion of iron by means of graphite, thus su verseding charcoal 
in the Manufacture of Steel. In the year 1858, M. Julien received 
from MM. Petit and Gaudet a ton of natural hite from Ger- 
many, with an invitation to try it in place of For this 
purpose he had made small iron boxes, in which he placed the bars 
to be converted, surrounded by graphite reduced to powder, and 
They were then closed by a cover, and all 
uded. The boxes, pla ‘in the midst of the farnace, gave 
: in no way from that in the other 
This fact is in pontine to the as- 
M. Fremy on the other. 
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fo use nothing else in his works. Tt is plain, then, that carbon 


lone enters into the conversion ag ago steel. As far as this 
goes, he is of the same © inion as M. argueritte, 
to the beade y iron by the oxide of carbon. He re- 
that reasons, of too great length to be detailed here, 

m to affirm that the oxide of carbon (carbonic oxide gas) does 
pot convert iron. If, then, M. Margueritte has obtained steel, 
and not burnt iron, by causing # stream of oxide 

over iron heated to redness, that arises from fares —_ 
, an is the case with common street gas, con carbon 
Eetation. Let the carbonic oxide gas, prepared as he F dicates, be 
submitted to analysis, and it will be found to contain more 
than enters into the composition of the gas.—Mining J 


ALLOYS CONTAINING TUNGSTEN. 

Canox has instituted a series of experiments, by order of the 
French Minister of War, to determine the influence uced by 
Tungsten upon the qualities of bronze, cast-iron, and steel. The 
addition of tungsten to cast-iron was foand to increase the 
hardness and tenacity in about the same ratio with the quantity 
of tungsten added, Even a small percentage, not ex one 
per cent. of tungsten, was found to exert a marked i = 


fracture showing great homogeneity. 
steel was found always to increase both its hardness and its boc 
The author succeeded in obtaining steel of similar quality 


fusing together in an earthen crucible at a very high wT a 
200 grammes of highly-carburetted steel, 800 grammes of 

jron, and 20 grammes of tungsten, In conclasion, 
dently recommends the employment of tungsten to improve 
qualities of steel, and shows that with tungsten at 3f70 the kilo- 
gramme, the price of steel would be increased by only 7 or 8 francs 
the 100 kilogrammes.—Annales de Chimie. 
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KUHLMANN ON THE COLOURING MATERIAL IN MINERALS. 

Ix the course of his new researches on the preservation of 
materials employed in building and ornamentation, this able in- 
vestigator has availed himself of the new methods of —- 
the spectrim, with modifications. He expresses his belief 
he has placed in the hands of chemists a sure, simple, expeditious, 
and safe method of analysing the largest part of the 
stones, and a great number of natural and artificial silicates ; and 

the 
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on. He operated with arsenious acid, the carbo 
nates 

copper, lead, and zinc, and the oxide of mercury. He found 
plants do not absorb these principles from the soil, or only in 
small quantities ; that arable land possesses a notably absoi 

wer in regard to metallic salts ; but that it takes up the oxide 
only and not the acids, as the latter are found in the waters thi 
traverse the earth. Arsenious acid and the oxide of antimony ay 
only partially retained. It is important to notice that the natur 
of the soil is not without influence upon this absorbing power, and 


to be ascertained. 


NEW METHOD OF DETECTING ARSENIC, ANTIMONY, 1 
Dr. W. B. Herarati has read to the British Association a 
paper on a * New Method of Detecting Arsenic, Antimony, Sal- 
phur, and Phosphorus, by their Hydrogen Compounds when i 
mixed Gases.” Dr. Herapath having to investigate a case of sue 
pected poisoning by phosphorus, in which the traces of free phos- 
phorus had disappeared, during the long interval between adminis 
tration of the poison aod analysis, be examined for phosphorous 
acid by Scherer’s method ; but as several of the “A wen com 
_— of sulphur and arsenic, for instance, have the pre erty of 
kening the salt of silver, he eliminated these hydro: nm <a 
pounds from the gas, before its absorption by smenenioen! nitrate 
of silver, or tested the gas as it was being evolved from any of 
their compounds. Dr. Herapath dissolved in dilute hot hydro 
chlorie acid the organic matter, stomach, intestines and poo ; 
the room of operation being at the time quite dark, an ap varatas 
was fixed for exhibiting any phosphoric flashes of li ht as ip 
Mitscherlich’s experiment : no flashes appeared. The “cid sole- 
tion might, however, have contained arsenic bosphorus = hos- 
+ a acres as chloride, and sulphur as eet 
o chlorate of potassa could be employed in oxidizing the orgie 
matter, or phosphorous acid would become phoaphorts and all evi- 
dence be lost, for sulphates and phosphates are not reducible in 
e hydrogen apparatus ; to the liquid filtered the added 
one-third of | t of wine, and it was then read. sacle 
evolution, with funnel and pipe, armed with yt ape ining 
chloride of calcium, and chalk in we thn pene 


TX 


coarse di 

tion of pure hydrogen gas, was got ready nd tosted, as usu _ 

over two or more spirit- ma i Te neon eis pees 

ae So ileal pane an 
white filtering-paper, dipped in a solution ee pep 5 
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that the principle of the soil which possesses this property lias yet | 
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sodium, made alkaline by ammonia, from which the gas was carried 
to the next bottle, pears. bm ammoniacal nitrate of silver ; and 
there was another exit-pipe leading to & bottle of some salt of lead, 
as seen in the photograph, or a jet for burning. 

The apparatus being ready for use, = zine, sulphuric acid, and 
distilled water were - Aone in the hydrogen evolution bottle, and 
the stream of gas allowed to escape through the apparatus, heat 
being applied to the tubes with spirit lamps. Now, if arsenic had 
been present it should have produced a crust in the usual place ; 
antimony would, if present, have been deposited at a Bs near 
it; whilst sulphur would partly have been sublimed and deposited 
in front of the arsenic, and the remaining undecomposed sul- 
phuretted hydrogen gas have communicated a deep purple-blue 
tint to the paper charged with the ammoniacal nitro-prusside of 
sodium ; whilst the phosphoretted hydrogen, passing unchanged 
through all these tests, would have been at once seized by the 
ammoniacal nitrate of silver, and have produced the black phos- 
phide of silver ; and the hydrogen escaped through the lead solution 
without changing its colour, unless the evolution (supposing phos- 
phorus to be present), of phosphoretted hydrogen would have been 
too violent for the perfect reaction of the silver salt. It was pos- 
sible to examine the prepared organic liquid with this apparatus, 
by inserting quantities of only a few drachms at a time into the 
hydrogen bottle, through the tubulated funnel, and by employing 
sufficient spirit ; no frothing took place to endanger the succes? 
of the experiment, which could at any moment be checked by the 
addition of a little spirit down thefunnel, If the tubes showed no 
deposit, and the paper remained white, neither arsenic, antimony, 
nor sulphur, could be present. The black precipitate in the silver 
bottle would inferentially have been phosphide of silver, but it 
admitted of absolute proof by testing with Scherer’s process. The 
operation being completed, the silver salt was passed through a 
filter previously washed with acetic or nitric acid, and afterwards 
with ammonia ; and the collected black precipitate submitted to 
proof by burning the filter paper acting on ashes with nitric 
acid, and heat, until oxidized. A single drop of a dilute solution 
of phosphorous and phosphoric acids furnished abundant evidence 
of crystals of the ammonia and magnesium salt, when a slide 
with a drop of distilled water on it had been inverted = few 
seconds over its flame. When combustion of the gas is to be the 
method of proof, the silver solution should be removed to a small 
hard glass jet, inserted in the end of the tube, from the ammo- 
niacal nitro-prusside of sodium bottle, the gas bein inflamed may 
be treated as above ; but to get sufficient evidence of minute traces 
of phosphorus, it would be well to burn the gas in a glass globe, 
kept cool by damp cloths round it, and the issuing stream of 
passed through \ibe surroandal by & Sauna 
mixture ; a0 the condensed water collected in a bottle by Mit- 
scherlich’s process, by washing out the bottle, tube, and globe with 
distilled water, and concentrating by evaporation, 
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POISONING OF WATER BY LEAD PIPES, 

Prorrsson H. Dussance, of New York, has recently made a 
series of experiments on the action of several different kinds of 
Water on Lead, under various conditions, The lead was subjected 
to the action for twenty days, and the experimenter drawe the fol- 
lowing conclusions :—-1. That distilled water has no action what- 
ever on lead by three days of contact ; after that time this dissolving 
action begins. 2. That the lead is dissolved by distilled water 
in proportion increasing every day: the distilled water exposed to 
the open air dissolves more of this metal than distilled water in 
clove vessels, or than distilled water deprived of air and gas. 3. 
That creek water, containing small proportions of lime, has no 
action on lead. 4. That distilled water, containing 1-3500th of a 
salt in solution, prevents the dissolving action of the water on lead. 
5. That water dissolves lead till the saturating power of the acid 
is exhausted. 6. That, in ferruginous water, all of the iron is 
ipitated by lead ; then lead pipe must not be used to convey 

waters. This fact has never been noticed before. To 
render these facts more interesting, another series of experiments 
must be made to ascertain the quantities of lead dissolved daily in 
water, and what compound it forms, and to see if the action 

be the same in the lead pipes. . 
all the dangers arising from carelessness, the publie 

may not be aware that there is great danger in the careless use of 
pe Page ang water. That water, impregnated with any prepara- 
‘ tion of lead, cannot be safely used for culinary purposes, even in 
| ; cases where the lead is present in too small a proportion to produce 


i 


if 


any immediate injury, is well known. Lead, says Professor Aikin, 
of New York, like some other poisonous agents, when taken in 
minute successive doses, will remain in the system, apparently in- 
active, until a certain amount accumulates ; then, suddenly, ad 
of alarming symptoms will supervene, often resulting in 
‘op soater oegeded this kind was recently brought to 4 
one of my professional friends , Who was called upon 
be for several ternber of the same family, all a 
from. 
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mental in Rane oe en heed 2 co 
ries Tonkin cannes and found to contain lead in t 
proportion of 0-028 gr. to the gallon of water. This very minute 
tity, very little exceeding 0-001 gr. to an ordinary tumbler 
lof water, taken at intervals somewhat regularly, seems to have 
accumulated until the poisonous action of the nar was 
The whole difficulty seems to have arisen from the occasional use 
of water taken from a hydrant stop that was not in regular and 
frequent use ; the water in a portion of the lead a being thus 
allowed long-continued contact with the metal in 
vicinity of the stop. The simple precaution hereby indicated, and 
one that cannot be neglected with safety, is to allow the first dis- 
charge of water from any hydrant stop to run to waste, and not 
to collect any for culinary purposes until we are sure that all the 
previously stagnant water in the lead pipe has wholly esca 
a.nd it would be better, in general, to resort to the yard ——- 
for water required for drinking or preparing food—the lesser length 
of lead pipe there in use diminishing the danger. But even there 
the water first discharged in the morning should be thrown away. 
—Mechanics’ Magazine. 
Professor Voelcker has also illustrated this subject to the 
Agricultural Society. The Professor's conclusions are— 
“We have three conditions which will account for the great action that 
some waters exercise upon lead, The first is, the presence of organie 
ters ; secondly, the presence of alkaline salts or a kalies; and, thirdly, 
absence of carbonic acid. There are soft waters which do not upon 
and there are, on the other hand, hard waters that rapi 
Now, in order to exhibit correctly the action of alkaline ma‘ 
a piece of leaden pipe which has been brought into contact si 


and you will notice how the g uick-lime, which is an alkali, 
way like the carbonate of « 
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4 that we have in some waters, acts upon the 
lead. It causes it to become converted into oxide of lead. The pipe itself 
has been converted almost entirely into litha ; for this reddish ye is 
an oxide of lead. Indeed, it is worn into a thi film or sheet. It 
that all alkaline earths like 


lime have this effect, causi 
rapidly into oxide of lime, which you will observe is an 
analyzed the sample I have in my hand, and find it to be 
In laying down water-supply pipes, particular care 
put them in cement, but to surround them by gravel. 
eaten away in consequence of inattention to A t, 
Re pat - oat, then, for the lime acts upon 

and water systems are rapidly eaten awa) the 

A very good protection is to throw into the Teden tone Sat 
Zine is more readily attacked than lead ; and as 

porn y hot oe and into oxi 
tac! @ have thus a most effective means 
tanks against the corrosive action \o ve 
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recommend such waters for drinking p pee Ry memes 
which is injurious; but when the to be used for 
steam- then the addition of a few of 

thrown into tank, without 
































Magnesi : 
the voltaic , by Sir Humphry Davy, in 1807. It remained 
little else than a ical curiosity until 1562-3, whea Mr. Edward 
Sonstadt patented a series of processes, whereby it may now be 
produced in any quantity. Magnesium is a metal white as silver, 
and very light ; its specific gravity being 1°74, or about one-fifth 
the weight of copper. 

In the Proceedings of the Royal Society, No. 63, are reported 
some researches of Dr. T. Phipson on this metal, now becoming 
80 interesting in relation to its illuminating properties. He states 
that magnesium is capable of reducing silicic acid at a high 
temperature, which the alkaline metals sodium and potassium 
cannot do, as they volatilize before the crucible attains the proper 
heat. It decomposes carbonic acid from dry carbonate of soda, 
and it precipitates nearly all the metals from their neutral solu- 
tions, Unlike zinc, it will not unite with mercury at the ordinary 
temperature of the air. With platinum, according to M. Sonstadt, 
it forms a fusible 7 ; and it is probable that an alloy of copper 
and magnesium would differ from brass not only in lightness but 
by being able to decompose water at the ordinary temperature 
with more or less rapidity. This last effect is also produced by 
combination of sodium and potassium, which are very malleable 
— Magnesium will be found a useful metal whenever tenacity 

lightness are required ; and where tarnish is of no consequence. 

reels valuable in the laboratory for effecting decomposi- 

w sodium and potassium cannot effect on account of their 
volatility. 

The supply of Magnesium is inexhaustible. Immense quantities 
exist in the form of stratal rocks, and the ocean abounds with it. 
Nigh patahe” the metal is white as silver, and it readily receives @ 
high pas Boney Sept sien. In some cases it is very tough, 
but in others it is brittle, in this resembling zinc and aluminium 
itself. Improvements in the economy of its production are still 
being made. M. Senstadt produces it by a new process. It is 
interesting to witness the production of wire from a mass of mag- 
nesium by hydraulic pressure through a small orifice, from which 
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The wire may pow be purchased at 3d. per foot at 
ipal metallurgists, opticians, and photograph-material : 
f the end of a piece of wire be held in the flame of 
candle it at once takes fire and burns age gee 
white light, by which a photograph may with a 
tion equal to sunshine, 

A va ingenious and simple lamp is the invention 
Grant, the Nottingham eo which effects the 
view very satisfactorily. The double wire is coiled on 
and thence is drawn between cylinders to a tube, through 
is thrust at precisely the rate at which it barns by clockwork, 
Nothing can be more simple and effectual. The a 
form either a hand lamp or may be applied for o purposes, 
such as the lighting of theatres, the making of fog signals, | 
signals of any kind. The band lamp will be especially useful to a | 
photographers. By its assistance they will be able to take 
traits in leas time at night by the magnesium light than they can 
now in the daytime by the sun. | 

Mr. Grant has likewise ascertained that certain alloys, into | 
the composition of which magnesium enters largely, are capable 
of affording nearly as brilliant a light as pure magnesium, and of 
colours varying with the metal mixed with it: thus, one part 
zine and two parts magnesium produce an alloy which burns 
readily, and gives a slightly blue tinge to the flame ; one part of 
copper and three of magnesium give a green light; one part of 
strontium and two of magnesium give a red light. Mr. Grant 
has already succeeded in burning twelve different metals in com- 
bination with magnesium, and in some cases has been enabled to 
eg the expense of burning to one-third the original cost per 

our. 

Another extraordinary fact is this, that the magnesium flame gives Bl 
of no noxious fumes—no sulphurous gas, acid, me 
aioe es stink, and heat and w 

angings and the finest furniture, corrodi and 
health, The burning of meen ee pete the oxide, 
magnesia. Nor is there any risk of explosion, as in the case of 
gas and some oils. The value of ium as an illuminator for — 
the purpose of signalling is too obvious to escape immediate re- a 
cognition. The portable nature of the contrivance, and its perfect 
immunity from risk of explosion, together with some other — 


evident advan render i 
2s ace Ay tages, render its vivid light all the more prectheaing 
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From Chemical learn 
matches burnt with 2 small,» 

ball of glowing saline matter 

ceeded. When about one-half of the 
































were present in the a s—Carbon, 17°32; sul- 

, 29°14 ; nitre, 53°64. match contained about 40 milli- 

es of the mixture, which was folded up in fine paper. 

had been no difficulty in imitating these matches. A mixture 

of carbon, 1 (powdered wood charcoal) ; sulphur, 1); and nitre, 

3}, produced the phenomenon in even a more striking manner, 

choice of the paper was not without importance. Ordinary 

English tissue paper might be used. The finest matches are, how- 
ever, obtained by employing genuine Japanese paper. 


THE THEORY OF THE DAVY-LAMP 

Is the subject of re-investigation through the progress of research 

into the true nature of heat. From the Philosophical Magazine 

we select these remarks :—Davy referred the action of his Safety+ 

lamp to the cooling action of the wire-gauze. Dissatisfied with 

the inadequacy of this, Kronig proposes the following :—A!though 

sment shows that a wire-gauze can cool the gaseous products 

of combustion present in a flame to a point below the tempera- 

ture at which they ignite, the question arises, on what does this 

ay action depend? Several things are possible. A cold wire-gauze 
. introduced into the flame can take away heat. But the cooling 


thus uced is less the higher the temperature of the gauze 
rises ; and a continuous cooling of the flame by the wire-gauze is 
: only possible when the wire-gauze loses on the outside the heat it 


: receives from the flame, Such a loss can occur either by conduc- 
£ tion or by radiation. If the flame is small, heat may be conducted 
f from the middle parts of the heated wire-gauze ; but this conduc- 
tion must be less the greater the flame. Hence it is probable that the 
loses heat more by radiation than by conduction. ‘‘The 
that metal-gauze radiates more heat than the gaseous 
flame is a matter of course, for we know that ignited solid bodies 
radiate more light than us bodies at the same temperature.” 
ie says Krinig) has become a certainty since the 2 
Magnus’s interesting experiments in his 2% 

of the Sun.” For not only does Ly w that 
introduction of a dise of platinum into a non-luminous gas- 
causes it to radiate more heat, but also that this radiation 
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os" le-Grand, the Rev W.R. Bow- : 
Arthe Queen's Hotel, St. Martin’s~ Ww. 
diteh, oe Wekebald, has explained the advantages of an invention 
which he has patented. on 
pass through a metal box containing H 
seem to be new, however), when vapour is 
the jet and mixed with the gasas supplied to consumers, so inereas- 
ing the brilliancy of the gas. The necessity of having 
taining the hydro-carbon suspended above the gas jet may be an 
obstacle to the introduction of the process in many cases ; but it 
might, perhaps, be made to assume the = a smoke-collector, 
thin round the outer edge and hollowed in below. —Builder. 








A NOVEL APPLICATION OF THE SLAKING OF QUICKLIME 
Has been proposed by Dr. John Davy (brother of Sir Humphry), 
in the Edinburgh New Philosophical Journal. It is well known 
that as soon as water is added to and absorbed by well-burnt lime 
fresh from the kiln an immediate union takes place, the mass be- 
coming broken up and falling into powder, with the production of 
much heat and steam. This does not take place when the lime 
has been exposed to the action of the air for two or three days; 
during which the lime gradually absorbs a little water. With re- 
spect to these phenomena, Dr. Davy records the results of several 
experiments, which showed the explosive power of the lime when 
placed in holes or receivers, and treated with water, or with solu- 
tions of common salt, carbonate of ammonia, &c. We have no 
space for the details which lead Dr. Davy to suggest the 
tion of the explosive force of lime to the blasting of 
similar purposes, but give an account of two of his experiments. 
A boring was made in a block of sandstone about fifteen inches 
deep and two inches in diameter ; this was filled with small pieces 
of quicklime, and the hole was closed by a plug of wood, No 
rending ensued, although the hydrate was 
expansive force was not superior to the resistance, and the 
was condensed. A second experiment was made, 
the boring in a rock a strong earthenware jar, 
about a quart. It was sesllarty charged, and tly corked 
cork bound down firmly by accrd. After about 
an explosion took place, with a report like that of a pistol. 


z 


jar was broken in several and some of them were 
many yards from the spot. Now, as coal is not 80 
ag sandstone, and as its boring is easily effected, 

the hope that the experiment may be 


t is easily 
with no serious 


News. 











NEW MATCH. 


THE dangers arising from the universal adoption of the common 
fucifer match have induced chemists to seek a substitute for it 
M. Peltzer has recently proposed a compound which is obtained 
in the shape of a violet powder, by mixing together equal volumes 
of solutions of sulphate of copper, one of which is supersaturated 
with ammonia, and the other with hyposulphite of soda. A mix- 
ture of chlorate of potash and the above powder will catch fire b 
percussion or rubbing ; it burns like gunpowder, leaving a black 
residue. M. Viederhold proposes a mixture of hyposulphite of 
> w dae” es or chlorate of potash, for matches without phos 
phorus. e only inconvenience of this compound is, that it 
attracts moisture too easily. / 





TEMPERATURE OF THE SEXES. 

Dr. J. Davy has communicated to the British Association the 
results of some experiments he had made as to the relative Tem- 
perature of the Two Sexes. The theory of Aristotle, that a man 
a more warmth than a ronan been disputed ; and it 

been woah A some, as *% result of modern research, — 
temperature of women was slightly superior to that of men, Not- 
this, however, from such observations as he had been 
able to _ he considered the early opinion the more correct. 
Taking average, it appeared that the temperature of 
and females was as 10°58 to 10°13. He had more recently made 
as cain! a pe sem at thermometer of great deli- 
| taki the purpose is experiments six persons, 
precld men and women, all in health. The result was, 
that the temperature in the case the men varied between 90 
ee on iret gure comontes Uigher ‘mopmeies 
of gave a somewhat 
, male than the female ; six fowls showing the proportion of 
for the former to 107°79 for the latter. 
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tion itighe depends, and described the results which he had 
obtained in Manchester. By means of this instrument it is easy 
to obtain the daily curve of chemical intensity of the sun! 
any spot, and the whole apparatus 18 of a very simple com- 
pendious description. 


LUMINOUS AND OBSCURE RADIATION. 

Provesson Trwpatt, in the Philosophical Magazine for 
November, details his numerous experiments demonstrating the 
character of the Radiation from a hydrogen flame under ae 
of conditions, the apparatus meee and the results obtai 
We select a few of the latter. Fifty experiments on the radiant 
heat of a hydrogen flame make the transmission of its rays through 
a quantity of iodine, which is perfectly opaque to light, 100 
cent. ‘To the radiation from a hydrogen flame the dissolved iodi 
is therefore perfectly transparent. It is also sensibly transparent 
to the radiation from solid bodies heated under incandescence, and 
to the obscure rays emitted by luminous bodies. Professor 
Tyndall found that, dividing the radiation from a platinum wire 
raised to a dazzling whiteness by an electric current into twenty- 
four equal parts, one of these parts is luminous, and twenty-three 
obscure ; dividing the radiation from the most brilliant of 
a flame of coal-gas into twenty-five equal parts—one of parts 
is luminous and twenty-four obscure ; dividing the radiation from 
the electric light emitted by carbon points and excited by a Grove's 
battery of forty cells, into ten equal parts, one of these parts is 
luminous and nine obscure. 

The following conclusions are very remarkable:—“Ona tolerably 
clear night a candle flame can be readily seen at a distance of a 
mile, e intensity of the electric light used by me is 650 times 
that of a good composite candle, and as the non-luminous radiation 
from the coal-points which reaches the retina is equal vo twice the 
luminous, it follows that at a common distance of a foot the 
of the invisible rays of the electric light which reach the 
nerve, but are incompetent to provoke vision, is 1300 times 
of the light of a candle. But the intensity of the candle’s light 
the distance of a mile is less than a 20,000,000th of its intensity 
ot a eechuly Vadhioe ce or pels tale 














these are still in operation. Somewhat later, other works were 
started in other parts of the Continent as well as in this country; 
and about the year 1353, the earth oil of Rangoon was examined 
by Mr. Warren De La Rue and Hugo Miller, with « view to its 
a ion for lighting purposes. About 1860, the extraordinarily 
t supplies of petroleum in America became the object of 
special interest as materials for lighting. One object of the paper 
was to consider the charging of atmospheric air with volatile 
mineral oils, on the principle discovered and patented by the late 
Mr. Mansfield many years ago, and recently brought out as a 
new French invention. The danger of explosion was, under 
certain circumstances, admitted ; but it was considered possible to 
make arrangements for completely obviating that oljection, 50 
that these oils might be burnt like gas without any danger of an 
. explosive mixture being formed. 
USES OF PETROLEUM. 
Tue properties of Petroleum Oils have been described at 
pp. 52—54 of the present volume ; together with a notice of the 
use of Petroleum as a steam fuel. In the Scientific American it is 
| stated that a Government Commission has investigated, by actual 









experiment, the process of using bydro-carbon oils for the genera- 
tion of steam, by the method and process of Messrs. Shaw and 
Linton, of Philadelphia. 

‘This Commission made a series of careful experiments, extending 
over a | gt five months, which have proved highly satisfactory. 
From their Report we extract the following :— 
© The volume of flame was so great as to pass en through the tubes 


and heat the smoke-pipe red-hot for sev feet from the base, 
the maximum amount of com i evaporation 









These advantages, as set forth in this are very gré and, 
if true, a complete revolution in frags ep 1 I 
will be the result, ‘The Commissioners accordingly 

the Secretary of the Navy to introduce the oil on board one of the 
Government steamers, to determine practically its 


In wdlition to the discovery of extensive deposits of the oil in . 
Southern Russia, canuiiins are alleged to have been found 
on thé Pacific, in California. 

The Michigan petroleum, lately discovered, has been analyzed, 
and found to be of a very superior quality. It has less odour than 
the crude Pennsylvania oils, and will yield 20 per cent, more of 
the refined article than the former. Its specific gravity is 40 deg. 
That of the Pennsylvania oil ranges from 45 deg. to 47 deg. 
Albion petroleum is easily deodorized, and, when refined, 

a clear white oil that burns freely, and is entirely non-explosive. 
It yields but little naphtha, and stands a fire-test of 140 

it is erroneous to imagine that experimental inquiry in this path 
of science is confined to America. Very recently a locomotive 
was fitted, on the St. Helen's Railway, to burn coal oil, on @ sys 
tem proposed by Mr. W. B. Adaims. 

In France, by experiments it has been proved that the oil will 
generate as much steam-power in twenty-eight minutes as coal in 
an hour. Then there is the great saving of stowage, and am 
economy of expense by which it is asserted that 77,000 frs, would 
be saved in one voyage across the Atlantic, 

Mr. J. Turner Hall, gas engineer, has succeeded in 
@ signal lamp and lantern in which petroleum may be 

ect safety, and a brilliant and uniform light be obtained. The 
ight is not affected by gusts of wind. It is already in successful 
onto . sees ~ the stations on the London and North- 

festern Railway. In addition to its em t for 

signals, it may also be used for lighting el ae aes ae 
lighthouses, and similar places. It is said that whilst the 
petroleum lamp gives a large excess of illuminating power, 
actual cost as compared with other oils is less by upwards 
per cent. 
? ees nya Journal speaks of a new outlet 
in rich and remote vince or princi of 
The general result of Dr. Otto nestnarh cai 
Wallachian product is a valuable contribution to 


f 







American that the lighter Pennsylvania oils of a 
eats as et 
rbensine.—Meghaniee’ Magasiea, ; 








1 replaced so as to maintain the 
Twenty-six times more glucose was 
in the syrup of the sugar-cane of Martinico than from 
oo hinognene dmin boiling of eighteen hours the 
of sugar-cane was com into glucose, 
The total transformation of ep rc into pre re- 
uired a much period. The rapid transformation of the 
Piertiaice onger is due to the presence of free acid, always found 
in these sugars. 





EXTRACTION OF POTASH FROM MARL. 
Ma. G. J. Scarrexcoon, in the Proceedings of the American 
Pharmaceutical Association, describes a method for procuri 
Potash from the Green Sand or Mari of New Jersey, whi 
. contains among other constituents from ten to twelve per cent, of 
this alkali. The results of the experiments negative the hope of 
potash ever being economically extracted sufficiently pure for 
tical and commercial use, so as to compete in price with 
i that derived from wood ashes ; yet the details are very interesting, 
% since they show the effects of certain agents upon a substance the 
} chemical nature of which is as yet but little known ; and the editor 
of the Chemical News has done well in reprinting Mr. Scattergood's 
letter in No. 246 of his journal. —JUustrated London News. 





THE MANUFACTURE OF SODA. 

M. Scuevrer-Kestyer, in a communication to the Freneh 
Academy of Sciences, gives the following résumé of the Leblanc 
r :—The esas pares through three phases. In the first 
é moments the sulphate of soda is reduced to sulphur, with the dis- 
Ai engagement of carbonic acid; a double decomposition ensues 
; between the sulphur formed and the carbonate of lime ; finally, ® 

reduction by the carbon of the carbonate of lime employed 
Pexoess, and checked by the cooling of the mass, The addition 
‘an excess of lime has a double use: it serves to replace that 
which is reduced into an oxide ee a er 
through the mixtures ; it permits the seeing 
t in which the reaction is terminated. Further 
details will be found in the Comptes Rendus, vol. lix., No, 16. 
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Mycoderma aceti and Myoderma vini; and bitterness in them 
to curious vegetable 
apherical grains. 





CLARIFYING WINES. 

Tux number of eggs employed in Paris alone in Clarifying Wines 
is about 4,500,000. By this means a wholesome and nour 
article of food is taken away from public consumption, and its 
price considerably enhan To avoid this, certain kinds of 
powders are now beginning to be employed by which wines may 
be clarified with equal facility and at a smaller expense.— 
Mechanics’ Magazine. 


INTOXICATING EFFECTS OF ABSINTHE AND TOBACCO, 

Ly a medical study addressed to Absinthe-drinkers, read at a 
meeting of the French Academy of Sciences, M. E. Decaisne 
terminates his memoir by asserting that—1. In equal doses, and 
with the same d of concentration as brandy, absinthe 
more injurious effects on tue animal economy. 2. It causes in- 
toxication more rapidly, and its influence upon the nervous 
resembles more that of an acrid narcotic poison than that of in- 


toxication by alcohol. Although one of the ere of 
absinthe the de in the me wot a Pre to which it is 
M. Decaisne asserts that even a moderate use of it in good q 
is so —— that its consumption ought to cease en . 
At the same meeting a note was read from M. Gallavardin, de- 


scriptive of the intoxicating effects produced on various persons by 
oo ne pe tobacco-leaves to the skin. In the case of a ro- 
peasant, twenty-seven, subject to rheumatism, it produced 
headache, trembling of the limbs, nausea, and vomiting, acce- 
of tobacco mixed wi tter, by the j and by other forms 
this narcotic eye to the «Td _ : * 
The abuse of Tobacco is stated by M. Decaisne, in a memoir 
read at a recent meeting of the Academy of Sciences, to produce 
an intermission of the action of the heart and pulse in certain 
-one ane: 





—_—— 





EXTRACTION AND PRESERVATION OF AROMATA. 
Iw the Chemical News, No. 256, Mr. C. R. Tichborne states, 
that being desirous of. preserving a vegetable lusus nature for 
gome time, he submerged it in some weak glycerine, considering 
that that fluid would be less likely to destroy the tender organi 
and also remembering that it had been found most efficient in 
| the preservation of animal tissues. The glycerine answered its 
most admirably, preserving the delicate parts of the plant 
and preventing decomposition. He immediately saw that this 

property of glycerine might be made available for certain pharma- 

ceutical purposes, where it was desired to preserve or to extract 
. the aromata of vegetable products, such as elder, orange, or rose 
) flowers, and also might be substituted for the oils and fats used 
in the process termed enfleurage. The glycerine need not be 
Geeta pure, but should be devoid of odour. The elder-flowers 
: should be gathered when the corolla is fully expanded, but not 
too far gone; they should then be plucked from the stem, and 
‘ ed firmly in wide-mouthed bottles or jars without crushing them; 
2 ‘and the whole should then be covered with glycerine. Mr. Tieh- 
’ borne states that he has thus preserved flowers for two years, and 
0 on distilling them, procured a water the perfume of which has 
: equalled the most recent product. 


MEDICINAL MUDS. 


Purrson has sent to the British Association two 
the Medicinal Muds of the Island of Ischia. He 
the water, in its natural state, was strongly. 
sulphuretted hydrogen. It was doubtless 
of sulphur that muds owed some of the med 
to them, as it was the only active substance 
jn them. The black colour of one imen was bag + 
of black sulphide ote See by te sella, Sd 
hydrogen upon ins of green par, 
completel = When the mud was exposed to the 
sulphide was oxidized, ; 
assumed their ae yell ep somes curious custom | 
of 


Island of Ischia. 





of re 
this kind, as a means The 
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beneficial effects that were said to follow this treatment were 
probably owin much to the cleansing and effect 
Produced by the friction fe eS ae 


as to the presence of sulphur and sulphuretted 
muds, 
IODOFORM, 





Dr. Riewrt having examined and tried the phy: 
therapeutic qualities of Iodoform, chemically an formyle 
prepared by the simultaneous action of iodine, alcohol, carbonate 
of soda, and water, bas found it to possess anmsthetic, an 
and anti-miasmatic qualities. When iodoform is i 
slowly and continuously, it causes excess of secretion from the 
liver, the lungs, the salivary glands, and the loins; the ‘patient, 
instead of falling off, as in the case when he is treated with iodine, 
zrows rather fat. Iodoform may be administered without any 
, sine in large doses, which may be gradually raised to three 
grammes per day, but very large doses will cause symptoms of 
iodism. It is good for tumours, rebellious eruptions, &c. 





A NEW PROCESS POR PRESERVING MEAT, 

Proposed by M. Pegliari, has been reported to the French 
of Sciences by M. Pasteur. It consists in inclosing the meat in a 
layer of benzoin and alum—a mixture at once anti-by 
and antiseptic. The meat thus inclosed and aban to the air 
loses the greater part of the liquids which, by their to 
decompose, contribute most actively to putrefaction. In the 
of the Academy were deposited a leg of mutton and several other 
pase of meat, which had been sent from Italy. The mutton 

ad lost much of its freshness and gave out a little odour; but a 


fine piece of beef did not give the least sign of alteration, and 
seemed to preserve its original freshness. 





DIAMAGNETIC ACTION OF WATER. 


erica ansas, cs Namur, in a communication on this 
subjec e e al Acad of Sei of Belgium, 
expresses his opinion that Water ia the sre es 


Diamagnetism of certain organized su 

















of liquids, of which water forms the t propor 
tion.” The apparatus employed in the ex pean wasa Faraday's 
electro-magnet, modified by uerel and constructed by Secretan. 





UTILIZATION OF SEWAGE, 
Dr. Hvuoues Bennett, of Edinburgh University, has read to 
the British Association a paper on “ The Physiological Aspect of 
the Sewerage Question.” He commenced by stating that the 
importance of the sabject was now universally recognised. In an 
economical point of view this country annually lost about 
10,000,0002. by the non-utilization of sewage, and if account were 
taken of the cost of the works required to carry off the sewage, 
the extent of national loss might be doubled. The difficulties in 
the way of the application of sewage to agriculture arose from 
three sources—1. From the large admixture of sewage with water, | 
2. From certain ideas of its prejudicial influence on } 
$. Owing to the nuisance which it was thought by some wo 
thereby be occasioned. All plans for the utilization of this im- 

t material were more or less interfered with, in consequence ; 
of the’assumption that there was something pestiferous oF wu 
healthy in the fermentation, exposure, and smell of sewage. He 

with Mr. Rawlinson, who was examined before the Com- 
mittee of the House of Commons, that the health of the peo 
was the first consideration ; but he could not agree with him 
the risk to public health from the utilization of sewage was 
that it was better at any cost to remove it from towns and throw 
it into the sea. To prove the fallacy of that opinion, and remove 


some of the difficulties surrounding the question, he laid down the 


following itions :—1. That atmospheric air strongly impreg 
rs of various kinds was not necessarily injurious 
to health, 2. That atmospheric air without smell was often 


deadly. From these two propositions he inferred—3. That there 
connexion between smell and deleterious 
Smells by themselves might be considered as non-injurious. 
were not even a nuisance to those who lived among them. 
of odour was very infor, be 4. That deleterious 
gases arising from excreta were urious, being inhaled from . 





Edinburgh 
Edinburgh « Im- 
food and drink had much to do with fevers. worst 
effects were produced by bad water. Decomposed animal matter, 
by means of cesspools, found its way into our wells, The general 
conclusion at which he arrived was this—that, so far from 
being poivonous and injurious to man, it was a source of pris. 
to the vegetable, and through that to the animal, world, 

Dr. Livingstone bore testimony that stinks had not been the 

cause of fever in Africa. He gave one instance in which he 
had particularly noticed that a very bad smell had no effect what- 
ever on health ; although he and his companions, in coming down 
the Shire, remained for the night in water literally as black as 
ink, and having a most abominable smell, the white paint of the 
vessels quite black, the brasswork being turned the colour of 
bronze, and even the yards discoloured. He inquired among 
the natives if they had ever observed such a state of things before, 
and whether fever had followed it. They said no; no disease fol- 
lowed it, and such was actually the fact. They had no fever in 
consequence of spending the night in that atmosphere. From all 
his other experience, he came to the conclusion, that whatever the 
fever might be it did not come from bad smells. He 
smells ought to be got rid of as soon as possible; but it would be 
@ great mistake if medical men or others supposed from the pre- 
= . — smell there must be fever. 

r. Kirk corroborated what had been stated by Dr, Livi 

Dr. Budd moved a resolution to the following "fect «Raat i 
is desirable that a Committee be appointed to report to the Asso- 
ciation, at some future meeting, ‘ whether the specific agent which 
is the cause of typhoid fever be ever created de novo out of com- 
mon sewage, or whether the sewer only propagates this fever by 
the dissemination of germs contained in the liquid discharges of 
persons already labouring under the disease.’ ” After some dis- 
salon, sen, card te 

r. W. e followin vr, givi 
mode adopted at the Bradford Union { Wiltshire) for the Utiliaation be 
of Sewage, where the boys’ and girls’ schools’ sewage has been i 
for ‘two years simply, clearly, and effectually deodorized and ae 
wholly saved by the Rev. H. Lsahs’s eosth sated or the “dry see 
way.” It is quite inoffensive, and might be handled by a in 
ag: gee A discussion followed, in the course pe Oo 

. Gee exhibited a box of the which 
of —_ earth and guano, 

r Mill . Mr, ¥ ais 2 a 
continued the discussion, in thetsouses of which the abloher aan, 
manure eae the only plan i ; 
gE per eee 
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which I had been accustomed to see in constant operation. All 
the beds of Durdham ae eel == marine — 
being fall of marine shells ; although ages 
since they were deposited, the marine salt, with whieh tes eee 
must have been saturated, has, for the most been washed 
out, yet still a trace of it remains insensi) to an ordinary 
analysis, It is the general practice to burn this stone into lime 
with breeze (or cinder, taken from the scavenger’s yard), and this 
breeze always contains sulphur. . 

; , “T need hardly say, that in burning, the minute quantit 
were ina . This it was as to what was to ; : 

a} oye tons eheee triet, be ; marine salt in the stone is converted, for the most part, into sul; 
he to join them with my and it was _oott Grein Oxhea of soda, or the salt well known in commerce as Glauber Salt. 

drainage that could reach the sea. At the present time Kings. On most of the walls that grow cold in winter, I have found 









‘ 









sn injandne shin by the Comsranss of tee ree brig“ Reedle-form orystals, varying from a bloom 1-100th of am inch to 
Senas thak endh aulonses could not bo ccutensd, Fie uuny needles of 1 inch in length, and in some instances in damp old 
i remaird, what was to be — it? Two faets had been proved, walls, such as the cloister walls of a cathedral, the crystals stand 
t Leicester, w the experiment ‘had been carried on regardless of ex- out to the length of ljin. First, I examined these crystals che- 
oe dane that the deooning ha eg aoe 7 = = pets mically. They were generally composed of sulphate of soda, in rare 
Tada peeved Shat Sch flouriehed there, ond the hertace snd frait, which be instances found mixed with nitrate of potash, and sometimes with 
ane sere pohenel, hed now reterned te their normal condition. Tus Sat emall quantities of muriate of lime and esia. I soon be- 
was apparent, products which it had been thought would came familiar with these bunches of needle-form tals, and fi 
sufficient for these works had proved an entire fai and except fe ‘ orys rom 
ties Hino esed, which wos very weefil for ihe fertilisation of and, & hed their taste and general appearance, could not mistake them. 
proved utterly useless. The other fact was the experiment at Croydon, When the weather becomes dry, all these bunches of 
which certainly did appear most successful. There the river formerly was efflorescence are converted into a loose white powder, much of 
the sewage. A farm of forty acres was then taken; ordinary which drops from the wall i ith i WA : 
were out, the sewage was turned into the land before it passed into the oy mn the weil, carrying Wie hed of Lo. 
tiver, thus purifying it ofits offensive ingredients, and proving of great ad fakes of paint, or films of whatever material the of the 
van mgs to the land. Croyaon had thos solved the problem extremely well ; wall is covered with. Moisture will condense on the if 
4 system cou 0 dc “ »blem . i i i 
= eee Sar eae aca, in Camp ‘weather; the white powder i 
tan Board of Health, and that they had acted on the opinion of Mr. en dissolved, and the liquor, a solution of sulphate of soda, is 
the  teaheter and the edviewr of the Goverasatl: absorbed by the mortar or plaster. Architects are in the habit 
who was of opinion with regard to London, that it could never be made a com- of proving the value of the various kinds of stone presented 
mercial and must end in bankruptey. Of course in Bath they were their use, for th d i nt 
more happily placed they had not to deal with the excretions of 3,000,000 Iph “ 2 bea tt 8 frost, by & saturated solution of 
perens, experience of Croydon might be applicable to the case of sulphate of soda, similar to this liquor, which on izi 
‘ imitates the heaving and splitting action of ice forming from 
ag Magni this liquor is no sooner absorbed, as the 
THE FRESCOERS IN THE HOUSES OF PARLIAMENT. plaster in disintegrated and pier by the one pon = 
Mr. W. Poote Kine, of Bristol, has read to the British Asso- . veloped in their formation. The olavter having sustained this 
ciation a on “‘ The premature Decay of the Frescoes in the injury, the salt transforms itself, and shoots out into bunches 
s of Parliament, its cause and remedy.” He said: of needle-form crystals, only to fall again into the terrible white 
“Having lived for many years upon the Durdham Down lime- powder, as the air es warm and dry. Thus a constant 
stone, and for a long course of time made observations on the succession on of solution and desiccation, with the 
built with mortar from this stone, which I understand has of the weather and temperature; and if the wall be 
brought from Bristol, and used for the plaster on which the to cool with the frost, the ruin of the is insured. Sul- 
have been painted by special recommendation of soda exists, not only in Down limestone, 
ee eee; and beving uently examined those walls, ut unfortunately in tany other einen a oe ae m- 
both in and out of doors, I immediately recognised from the dance in all the lias mortars, and in London er 
owe by Mr. 2B, Atkinson, ina paper published in the TI doubt if any London wall is peng eo nee. 
mT te ioegcie Sos Saat Str Se, i a a 
to those going on more or almost everywhere, A marked 
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hich I had of the admirable fresco which Mr. 
finished, I found that the robing-room in the House 
kept with a wet floor. If this apartment be ever 
w cold, can we doubt that the fate of this glorious 
is sealed? Damp will condense in drops on its surface, 
ibeorbed ; and these drops will dissolve whatever trace of 
of soda exists in the plaster, or perhaps in.the mortar of 
The salt will aggregate together (probably by the force 
ysis), then form ice-like crystals, to heave the plaster and 
itselfin a bloom on the surface of the fresco ; and then desic- 
cate into a dry powder, to be re-dissolved by the first moisture 
which comes over it ; and then be reabsorbed again till at last it 
aggregates into blotches, and the destruction be complete. To 
this fresco, I should recommend that the robing- room be 

t always warm, and as dry as possible, so that the sulphate of 
May not pass into solution and aggregation ; and surely such 

a work of art, of which the nation is so justly proud, is worth the 
cost of any 3 or incurred in its preservation. The ‘liquid 
process,’ I understand, has been tried to secure the preser- 
vation of Mr. Herbert's fresco, but I doubt its 
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Ser chescbie a power to prevent 
a i any drops of moisture which may form on 
its surface. Indeed, if there be any soda in the preparation of 
liquid glass, it may accelerate the work of destruction, for carbon- 
ate of soda is almost as efflorescent a salt as sulphate of soda, 
into which, however, the former is often converted by the sulphu- 
rous acid gas seldom absent from London air, I conclude that 
| fresco-painting on freshwater limestone walla, kept constantly 
| warm and dry, will have the best chance of endurance for ages yet 
to come, for the delight of our remote successors.” 
MEASUREMENT OF THE CHEMICAL BRIGHTNESS OF VARIOUS 
PORTIONS OF THE sUN’s Disc. 
Proressor Roscor’s paper “On the Measurement of various 
portions of the Sun's Dies, ebely. 208 to the Royal Society, is 
_ extremely interesting. e y active rays decrease in 
t from the centre to the circumference, which the Professor 
a prepared paper in a camera to the action of 
and comparing the shade of tint 
centre, and at the circumference, with a certain 
ods, hor + Suggests the plan he described 
in the Philosophica in July, 1854. It consists in ex- 
ing the prepared paper to the sun’s picture in the camera for » 
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period so short that the centre or most active rays only have 
to act on it; then, for the next impression, to leave the 
exposed for a somewhat longer time, so that a somewhat 
a is obtained ; ae Hy on, oe ag ee 
‘or instance, su: e sun's picture zones 
concentric Tas Squat suppose the centre rays could affect the 
prepared paper in one second, the second zone in two seconds, the 
third in three seconds, and the parva gg in four ; then, by 
exposing the paper for these periods of time, a 
silane of the die would be obtained ; the size of the impression 
uced would be in proportion to the time of exposure ; and the 
intensity of the rays from any part of the dise would be more 
accurately fixed by once getting the time required for their action, 
and more permanently, Dr. Woods imagines, than by the use of 
the standard tints. This was the plan Dr. Woods adopted in 
1854 to show the identity of the gun's action on a photographic 
surface with that of flame, the centre rays of the latter being also 
more intense in chemical action than those at the circumference, 


i 





‘“HOW TO WORK WITH THE MICROSCOPE.” 


A THIRD edition of this very useful volume, by Mr, Beale, has 
been published, containing more than twice the amount of work 
in the previous edition: three new chapters, nearly 100 
have been introduced ; and the number of plates has been i 
from 32 to 56. The author's mode of injection and preparation of 
tissues, carried out by him with the aid of the hi i 
genes yet made, are, in this volume, for the first time, pu 

he paper on Photography contains the result of many years’ most 
earnest work, For the engravings, pho ie copies have 
been substituted for the old drawings by han ; and numerous 
mpontecy subjects have been rm to short, this is a sound 
working book by a laborious worker, and is throughout ——— 
useful. To aid the photographic illustrations, a glass of low mag- 
nifying power is attached to the bit of riband, serving as a place- 
finder, by which the most delicate beauties and ions of a 
photograph may be made visible to the eye. 





THE WATT AND WEDGWOOD PHOTOGRAPHS. 
Tuts interesting subject has been discussed by the 

Society of London, but not very favourably to the idea 
Watt or Wedgwood having been a photographer. The photo- 
graph found by Miss Meteyard Josiah Wedgwood’s 
papers has, strangely enough, been ted with one  frx 
‘the same negative,” which was exhibited Mr. Malone as havin 
aot match by Mr. Fox Talbot about year 1843 2” anc 
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PROGRESS OF PHOTOGRAPHY. 

Wothlytype.—A new process, which has been discovered in Ger- 
many by Herr Wothly, and from him has been named ‘ Wothly- 
type,” discards nitrate of silver, and discards albumen. For the 

er it uses a double salt of uranium, the name of which is at 
present kept secret ; for the latter it uses collodion. By the ordi- 
nary method the paper to be printed is sized with albumen, and 
the surface of the albumen receives the silver preparation, which 
is sensitive to the light, and shows the printed image. The paper 
thus does not receive the image, but is, as it were, a mere bed on 
which lies the material that does receive it. By the substitution 
of collodion for albumen a different result is reached. In the first 
the film of collodion on the paper yields a beautiful smooth 
surface on which to receive the image, and the result is that pie- 
tures are printed upon it with wonderful delicacy. In the second 
place, the collodion before it is washed upon the paper is rendered 
sensitive by being combined with the salt of uranium. The sensi- 
tiveness, therefore, is not on the surface alone of the collodion 
film, it is in the film itself, and so completely passes through it that 
even if it be peeled away from the paper the image which it received 
will be found on the paper beneath. The vehicle thus employed 
is not less superior to all others yet known for printing the positive 
‘image on paper than it is to all others yet known for receiving 
the negative image on glass. The metallic salt which combines 
with it has also rare merits. Inthe first place, the manipulations 
are very simple and easy-—far more so than in the silver-printing 
and thus the labour saved is considerable. Next, the 
. when rendered sensitive for printing, or ‘ sensitized,” a8 
the photographers say, keeps perfectly for two or even three weeks 
—an immense boon to amateurs, who can thus have their stock 
of printing paper ‘‘sensitized” for them; whereas at present, 
> paper receives the sensitive preparation, it has to be 
used almost immediately, and will not keep more than a day or 
two. Thirdly, the colour and tone obtained are various, in- 


‘vary 
Comey shade that can be the ordinary silver plan ; 
stad in, it asthe advantage of being ci ion int any 


of the same colour, and of doing 





with all such difficulties as show themselves in mealiness 
toning. The precision of result is ol go point. 
By es er ea fi hg a 
out ‘ect e 
Feiner and cae oo eae it. Leet: Se Be 
‘manent character of e new method is very remarkable. \y 
seems to know exactly why the old silver process gives way— 
whether it be on account of the albumen, or the nitrate of silver, 
or the hyposulphite of soda. We only know that so many of the 
ints prey by the old method fall away that no reliance can 
placed in those which seem to stand firm. We know how 
silver is to tarnish, and especially in atmospheres that abound im 
the compounds of sulphur. Some photogra hers seem to think 
that it is this sulphur which does havoc to their labours, What- 
ever it be, ordinary photographs fade or darken, or in some = 
alter, and give us little bope of the fixity of those which s' 
hold good. If it is the sulphur of the atmosphere or the albumen 
that does the mischief, then this which tells so much upon silver 
has no effect upon uranium ; and the images pictured on paper 
prepared with uranium and collodion give every prospect of laeting 
as long as the material holds together. These pictures have been 
exposed to sun and rain for weeks together, and give no sign of 
alteration. Water seems to have no effect. Phin pe has been 
urchased from its German inventor by a photographic company, 
~ which Colonel Stuart Wortley is the chairman. Colonel east 
Wortley has long been known as one of our foremost amateur 
hotographers. Bone of his instantaneous pictures, es 
fis pictures of clouds, are among the finest things yet achieved in 
photography .—Times, abridged. ’ 
Quantitative Photography.—Professor Roscoe, in a paper read 
to the British Association, said :—The theory of the photographic 
« having been hitherto in the first or qualitative stage, he 
fad undertaken a series of experiments for the establishment of a 
Quantitative Photography, the method being based upon the ex- 
perimental law, discovered by Professor Bunsen and imself, by 
virtue of which a constant product of the intensities of the acting 
light, with the times of exposure, always corresponded to a con- 
stant tint on the a Ha ic paper. Hence, if several bats pe 
papers were exp to a constant light for i i 
time, in order that they should all exhibit the pay. ed. ere 
the reciprocals of these times of exposure represent the relative 
sensitiveness of the papers. By the help of pendulum 
meter, the times during which the papers had been were 
ascertained, and the degree of tint attained was read off by the 
soda light. Tables were constructed showing the variation in sen- 
sitiveness produced by increasing the s of the solution of 
salts employed, and curves drawn representin ; : 


salts used were chloride of sodium, chlorid bets “tial 
e ide 
of ammonium, and bromide of potassium. The wok peek 
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“tained was the fact that the sensitiveness of the paper did not 





in a dark place, and then allowing it to dry. The 

is next put into a bath of red prussiate arses acid, and 

that washed in pure water. When it is dry, the excess of 

the oxalates of iron and ammonia is brushed away. If the image 

be too intense, the plate is plunged into a weak solution of 

of potassium until the image has acquired the suitable 

tone. The author of the process states that the image thus ob- 
tained presents an excellent surface for miniature- painting. 


Instantaneous ay —The American Journal of 
eoeaay mene 2is improved practice with regard to Light- 
ing. ‘* it well be appreciated that the chemical pane 
maining the same, the time of exposure is rigidly proportioned to 
the amount of light. If it now requires ten seconds of exposure 
for » negative, and a babe can remain still but five seconds, you 


have only to get twice as much ligh 
ght, and your negative is made 
in five seconds, All artists of course understand that by re 


moving the stops from the lenses, the light is proportionally in- 
oa but at the great expense of definition ; this plan should 
not be resorted to, therefore, except when other expedients are 
unavailable. Increase the light falling on the model, sbould be 
the maxim. Tn direct sunlight, portraits are made almost instan- 
3 this is a capital fact—but how to make it serviceable is 

the question, If the direct sunlight be filtered through a pure 
blue medium, eliminate everything which is obnoxious, 
while the unadulterated actinic force is left to do its work. Light 
is wanted, the more the better ; then give it a chance to enter. 
Skylights facing the north, to avoid the beaming face of our 
best are unkind and absurd. These thoughts are reason- 
and they are not an untried theory. Mr, Bogardus has 

3 constructed a camera-room, which we propose to the pro- 
fession as a model, where the correctness of the system of 
direct 1g is demonstrated ; the light looks towards the 
south, the sitter in a mild twilight is face to with the sun ; Mr. 
Bogardus often gets the very best negatives in a fraction of a second.” 


SP ey an ge Roscoe, having exhibited to the 
‘Manchester Literary and, Philosophical s light 
‘ire, 1 =, in diaucter and 10 f.longy whic had boon moanuuc 
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tured r. Sonstadt, expressed 
oe Sauna application of the metal will 
P y Broth Mr. Parry, and other 
most Tnportant. Mr. ers, Mr. Parry, 
rroborated Dr. Roscoe's opinion the 
es , Subsequent to 
value of such a source of light for photography. 
the meeting, Mr. Brothers made an experiment U the magnesium 
light, while he reports as follows—‘‘ The resu tof an experiment 
Tare just tried is that in 50 seconds with the magnesium 
I have obtained a good negative copy of an engraving, the 
being made in a darkened room. Another copy was made 
the usual way in daylight, and in 50 seconds the result was about 
equal to the negative taken by the artificial light. The sun 
was shining, but there was a good deal of fog in atmos’ 
(See ‘‘ Magnesium and its Light,” pp. 196, 197.) 
Photo-sculpture,—An ingevious application of photography is 
madein Paris by M. Willéme. By this process busts and statues 
of living persons are prepared in plaster and ‘‘biscuit,” which p 
much of that faithfulness and minute accuracy of detail which are 
so striking in photographic portraits. The principle of the new art 
ia easily explained. The person whose bust or statue is to be taken 
is placed in the centre of a circular apartment 40 ft. in diameter, 
and 24 camers obscure are placed along the wall at equal distances 
from him and from each other. By means of a latch, which raises 
and drops the slides at the same moment, 24 photographs are taken 
at the same instant of the sitter. He is thus represented from 24 
points of view. There are of course six front views, six back 
views, and 12 side views, so that a clever artist would find im these 
tographs all the materials for a piece of sculpture to be fashioned 
are eye. But this is not the course taken, 1 i 
cesses being adopted which insure much greater accuracy. 
negative of one of the portraits is placed ina magic lantern, and 
the —— upon it is projected on a large sheet of 
glass. e block of clay in which the model is to be cut is 
laced on a revolving stand, the circumference of which is 
into 24 parts. A pantograph is next employed by which 
is cut exactly to represent the outline on 
otograph has been copied, the image of the next 
tern, and the clay is turned round 1-24th 
is then copied, and so on with the 24 saan 
that the b! of clay exhibits 24 sides or 
exactly the outlines of the 24 ph course 
ridges left which must be smoothed down, and this is 
trusted sn skilful artists. M. Claudet - on at 
gallery in Regent-street a large collection of full-sized medallions, 
smali busts, and statuettes, prepared in this way. 
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PUBLIC MUSEUMS—AOCLIMATIZATION OF ANIMALS. 
Dr. J. E. Gray, in his 
Zoology and Botany at the British Association meeting, has made 
some valuable observations the means for the better arran 
ment of Public Museums. e have not space for the details, bet 
quote Dr. Gray’s conclusion, that “the opinion is rapidly gaining 
— that scientific student would find a celiection solely 
to study, and preserved in boxes and drawers, far more 
useful and available for scientific purposes than the stuffed 
specimens at present arranged in galleries of immense extent, and 
crowded with curious and bewildered spectators; while, oa the 
other hand, the general public would infinitely better understand, 
and vently more justly appreciate, a well-chosen and well+ 
exhibited selection of a limited number of specimens, carefully 
arranged to exhibit special objects of general interest, and to afford 
& complete series of elementary instruction, than miles of glass 
cases containing thousands upon thousands of specimens, all 
oe meg in a uniform manner, and placed like soldiers at 
Dr. Gray then remarks upon the Acclimatization of Animals, 
which has become a favourite subject with the more thoughtful 
student, as well as with the public : ‘‘ Acclimatization, especially 
the introduction and cultivation of fish, was among the peculiar 
objects put forward by the Zoological Society at the time of its 
fou nearly forty years ago ; although, as we all know, it 
has been able to do very little for its promotion. Scientific 
zoologists are thought to be opposed to these views, or at least 
lukewarm on the subject. But (says Dr. Gray) I am convineed 
that they are totally mistaken in such a notion ; and that it cap 
have os neoweag oy Fas or seme of a belief, founded on ex- 
some ¢ schemes of the would-be acclimatizers 
coanen cry of being carried out, and would never have been 
«gpa their promoters had been better acquainted with the 
manners of the animals on which the experiments are 
Laan be made, With other members of the British Asso- 
I have received a reprint of the Rules of Nomenclature 





address to the Section of’ 
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widel different senses : first, as indicating the domestication of 
Solmals now only known in the wild state ; secondly, to express: 
the introduction of the domesticated animals of one 
another; and thirdly, the cultivation of fishes, &e., by re- 
stocking of rivers, the colonization of ponds, or the renovation of 
worn-out oyster or pearl fisheries by fresh supplies. 


POLYMORPHISM. 

Mn. A. R. Wattacr has exhibited to the Entomelogies 
Society two boxes of butterflies to illustrate his views on “ Poly- 
morphism.” He remarked that under the common term ** variety’ 
many distinct phenomena were confounded, and proposed to con- 
fine thatterm to those cases in which there was indefiniteness and 
irregularity in the variation ; . 
tinct from the parent stock and propagated itself independentty, 
he would apply the term * local form” or “race.” The s 1 
of Papilio exhibited showed another very remarkable form of variae 
tion. In P. Memnon the male was in each locality constant; it 
had rounded hind wings, and was always nearly black, with a few 
ashy rays ; the female, however, existed under two distinet forms ; 
the first had wings shaped like the male, but with a very different 
coloration, being more or less olive-coloured, and often banded om 
the hind wings with whitish-yellow, and with marginal black spots. 
The second form of the female had the hind win, produced into a 
large spatulate tail, and marked with white i radiating from. 
the base, Both these forms exhibited varieties in the same 
locality, but there were no connecting links between them. The 
males paired with both forms of female, and in each case the 
resulting brood assumed the forms above described. Papilio- 
Paramon was a parallel case, but here there were not two 
forms of female differing from the male, but a third, which 
resembled it. In Papilio Ormenus three forms of female were 


found, all differing greatly from the male. The phenomena ex- 
hibited by these insects might be paralleled by supposing the dis- 
covery of an island inhabited by white men, and Cy and 
yellow women, and in which the union of these varied its pro- 
duced children which always resembled one or other of the above: 


forms, no intermediate forms ever occurring ; the boys being 
always white, but the girls black, red, or yellow, wikeat ne- 
cessary connexion with the colour of their mother, so that, for 
aneteran, i —_ be the offspring of a white father and 
either a ‘ or yellow mother.—See the Transactions : 
Linnean Society. ; bed 












from the mode by which plants are reproduced through 
tality of the floral organs ; by the concurrent action 
individual, intermediate in character between its 
respective parents, and therefore slightly divergent from both, is 
It : so that this mode of multiplying the individuals of a 
species seems to fulfil an important end, even in cases where, as 
in plants of low organization, the increase of the species is sutfi- 
ciently provided for by means of buds. Accordingly, plants pro- 
by cuttings seemed in general to adhere very uniformly 
to the same type, and to be more limited in their deviation than 
those aleeed trom seeds, But this deviation from the per- 
manent type was still more completely carried out where the 
pollen of one plant is made to act upon the embryo of another ; 
and here, ps, may arise those numerous contrivances to 
prevent’ fertilization which Mr. Darwin and others have 
pointed out. To the same cause, perhaps, was owing the in- 
‘creased vigour which a plant obtains by the removal into a fresh 
wn or into a deserted country. Many, no doubt, might 
regard it as a sufficient explanation of these facts, to appeal to 
the changes produced in the constitution of a plant by such causes 
as tending to multiply the chances of some members of the species 
adapted to the changes in the external conditions which 
the course of time, and which might otherwise have 
proved fatal to its continued existence. There were, however, 
reasons for believing oa this — did not embrace all the 
case, even where every facility for producin 
of variation of which the Gactat was pa 
iod at length arrived when a species dies 
ae soil, and other external conditions con- 
_ tinue, so far as we could ive, propitious, 
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has driven away the native rat 

the clover ion fern, so will the Maoris disappear before white man 
himself.” It is wonderful to behold the botanical and changes 
which have taken place since first Captain Cook set foot in New Zealand. 
Some pigs, which he and other navigators left with the natives, have increased 
and run wild in ewok a way Re aS impossible to | a 

tracts of count where they rei su looks 

me = n vee odors of 100,000 acres have 


= by their burrowing. Some station-' 

to make contracts for killing them at six per tail, and as 

22,000 on a single run have been killed by adventurous parties without 

diminution being discernible. Not only are t obnoxious by 

the ground whic f the sheep-farmer needs for his jocks, but 

follow the ewes when lambing, and devour the poor lambs as soon 

make theig appearance. They do not exist on the western side of the 

and only on the lower grounds on the eastern sitle, where snow seldom 

so that the explorer has not the advantage of profiting by their existence 

where food is searcest. The boars are sometimes very 4 ee 
the 
Another 


ai 


long, black bristles, and have enormous tusks, resembling 

boar of the Ardennes, and they are equally savage and courageous. 
interesting fact is the appearance of the Norwegian rat. It 
extirpated the native rat, and is to be found everywhere, even in the very 
heart of the Alps, growing to a very large size. The European mouse 

it closely, and, what is more surprising, where it makes its appearance, it 
drives, to a great degree, the Norway rat away. Amongst other 

cattle, dogs, and cats are found in a wild state, but not a 
European bouse-fly is another importation, When it arrives it the 
bluebottle of New Zealand, which seems to shunitscompany. But thespread 
of the European insect on very slowly, so that settlers, knowing 
utility, have carried it in boxes and bottles to their new inland stations,’ ” 
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SUGAR IN CORPULENCY, 


Ix connexion with the dietary system adopted by Mr. Banting 
for the reduction of corpulency, whether, as affirmed, is 
food which, above others, adds to the bulk of the body, and should 
be avoided in cases of obesity, has been much controverted. 
proof, it has been stated that one person gained 1 Ib, in 
one week from the use of 7oz. loaf-sugar, and another 14 Ib. in six 
weeks from 1} 0z, sugar per day. It has long been known and ad- 
mitted that sugar is a fattening substance when taken in a quan- 
tity exceeding the daily requirements of the body ; but a Corres- 
pondent of the Times impugns the above relation of increase to 
weight which has been attributed to sugar, 

* As to the composition of sugar” Times), “ 
which wat toamepsadindel iain aaa into fa rye 
have pe uced the increase of weight referred to, for 7 oz. be egal 
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sugar, for 
t were largely increased. 


the fattening results of sugar- 
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a few words in reference to the weight of 

, and the mode of taking it, and the natural variations in 

to the uniformity of the weight of the body for weeks 

he shows this assumption to be very fallacious :- 

iy is 1b. to 2ib. heavier after » meal, 1b. to 2p. lighter after ogre 
ws 
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. to 2b. heavier at night, and ib. to Dh. hghter after the sig! 
. Ifthe person perform mach physical labour and live regu- 
poy og ad the week, and rest entirely on the Sunday, he is Lb. to db. bearer 


t 
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on Monday than on the Seturday. On the occurrence of a sudden thaw 
is hands owed, fluids are retained, and be becomes heavier, and on the sudden 
ovcurrence of a cold wind or a frost, his egestion is increased and he becomes 
lighter. I have lost 4b. weight in one day from this cause alone. In spring 


ins, and in a hot summer he loses weight. Such are natural varie 
t, and it may be added that they are the most marked in persons 
, and aa I am of that class, the following statement of my net 
® month, with the ordinary regularity in food, may be inter- 
eights are the mean of the observations made at night and the 
morning, and they are in addition to an uniform weight of 153 
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Week ending 


Feb. 10. | Feb. 17. | Feb. 24 | March 3. 









effect of varying quantities 
the same quantity and quality 
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LETHARGIC SLUMBER, 


A PAPER has been communicated to the French of 
®eiences by Dr. Bianchet on three curious cases of 
Lethargic Slumber. One of them was ad oe 
who having slept for 40 days at the age of 18, 50 days at 
the age of 20, during her honeymoon, at length had a fit of sleep 
which lasted nearly a whole year, from Easter , 1862, 
March, 1863. During this long period a false front tooth had to 
be taken out in order to introduce milk and broth into her mouth. 
This was her only food ; she remained motionless, insensible, and 
all her muscles were in a state of contraction. Her pulse was low, 
her breathing scarcely perceptible; there were no evacuations, no 
leanness ; her pant tes sn florid and healthy. The other 
eases were exactly similar. Dr. Blanchet is of opinion that in 
such cases no stimulants or forced motion ought to be employed. 





PHYSIOLOGICAL EFFECTS OF TOBACCO. 


Dr. Ricwarpson has read to the British Association an inquiry 
upon this subject, which he concluded with the following 
summary :— 

1. The effects that result from Smoking are due to different imbibed 
by the smoker: viz., carbonic acid, ammonia, nicotine,~a voles 
matic substance, and a bitter extract. The more common effects are traces 
able to the carbonie acid and ammonia; the rarer and more severe to the 
nicotine, the empyreumatic substance, and the extract, 2, The effects pro- 
duced are very transitory, the poisons finding a ready exit from the body. 3. 
All the evils of emoking are functional in character, and no 
can ever be said, so long as he indulges in the habit, to be well; it does not 
follow, however, that he is becoming the subject of organic and fatal 
because a aeain, 4, Smoking produces disturbances: ( 
causing undue fluidity, and change in the red corpuscles: (8 on the stomach, 

ving rise to debility, nausea, and, in extreme cases, pA sa {e) on the 
t, producing debility of that o , and irregular action: (d) on the organs 
of sense, causing in the extreme dilatation of the pa of the eye, 
confusion of vision, bright lines, luminous or cobweb specks, and reten- 
tion of images on the retina; with other and symptoms 
the ear, viz,, inability clearly to define sounds, and the annoyance of a sharp 
ringing sound like a whistle or a bell ; {e) on the brain, suspending the waste 
of that organ, and oppressing it if it be duly nourished, but soothing it if it be 
exhausted; (/) on the nervous filaments and sympathetic or organic nerves, 
leading to deficient power in them, and to over-secretion In those surfaces— 
over which the nerves exert controlling force: (¢ 
membrane of the mouth, causing enlargement and soreness of the tonsile— 
er’s sore throat—redness, dryness, occasional peeling off vow of 


i 










Dumber of smokers in reat Britain 


are not in perfect health from day to da ; butare living with — 
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THE WHALEDONE WHALE. 

Dr. J. E. Grar’s notes on the Whalebone Whale (Mysticete), 
with a synopsis of the species, appear in the Annals of Natural 
History for November. Little is known of these whales and their 
structure, in consequence of the rarity of their occurrence and the 
difficulty of examining them and comparing the parts in detail; 
hence various species have been an won confounded. The stud 
of the subject, and especially of the bones that have been collected, 
has led Dr. Gray to the following conclusions :—Though the adult 
whalebone whales bave a large head compared with the size of the 
body, the head of the fostal specimen is short, and increases in 
size, and especially in length, much more rapidly than the rest of 
the body. This is very apparent in the Right or Greenland 
whale, where the head of the adult is two-fifths, while that of the 
new-born is only two-sevenths of the entire length of the animal, 
The bones of the whalebone whales in the very young state are 
the same in number, and nearly the same in form, as in the adult 
animal; the bones only becoming more or less completely ossified, 
which they appear to do very slowly, and in some species even 
more slowly in others ; so that the notion that the number of 
vertebra increases with the growth of the animal, which has been 
entertained by some naturalists, is a mistake. It also appears 
that certain which become ossified in most kinds of whale- 
bone whales do not become so in others. The general form of the 
baleen, the comparative thickness of the enamel, and the fineness 
or coarseness of the internal fibres which form the marginal fringe, 
and the internal structure as shown by the microscope, all present 
good characters for determining the species and for separating the 
whalebone whales into natural grou The difference in form of 
the tympanic bones is great, and affords good characters, not only 
nga pad from one another, but also to group them 
into famili genera. The whalebone whales are characterized 

having only very eamporyy we Pose that never cut the gum, 









by having rows of h plates, fringed on the 
Bese tlge, ob cach tio of the palate. ‘Tos tympanic bones 
couch-like, and attached to the castes been, 
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~ ones sro amall and thin, and are often lost in preparing the ag 


about 
‘As the Alerander, belonging to Dundee, was . 
in Davis's Straits, on the 24th September, s large whats, about 
12 tuns, was observed not far t from 


mediately put out, and the crew succeeded in securing 
— When tie’ crew came to flense the fish, they were 
astonished to find embedded in its body, two or three inches 
beneath theskin, a large piece of a harpoon, about 18 inches long. 
On one side of it were engraved the words “Traveller, Peterhead, 
and on the other ‘*1838." This vessel was lost about it years 
ago in the Cumberland Straits when prosecuting the fishery 
there ; and it is therefore clear that the harpoon must have re- 
mained in the animal for that time at least. 





DESTRUCTIVE ANIMALS IN FRANCE. 

A. curtovs document has been published, giving » list of the 
Ravenous and Destructive Animals destroyed in 1863 by the 
keepers in the forest of Compitgne. The total number killed by 
yun or traps amount to 10,931 : consisting of 93 foxes, 5 badgers, 
181 polecats, 533 wild cats, 1797 weasels, 537 ar 
1043 buzzards, hawks, falcons, and vultures ; 1701 owls of dif- 
ferent kinds, 1726 magpies, 1639 ravens, and 1675 jays. The 
expense incurred for this destruction amounted to 332 





OURANG AND CHIMPANZEE IN THE ZOOLOGICAL SOCIETY'S 
_ GARDENS. 

HE new monkey-house lately erected by the Zoological Society 
in their Gardens in Regent's Park now pa me of both 
of the best known species of apes usually called ‘ Anthropoid,” 
from their resemblance to mankind, These are the Ourang (Sima 
satyrus of naturalists) and the Chimpanzee (Troglodytes pp 
_— are a wt together in one compartment the 

jety’s monkey-house, Thi i descriptive details 
of a intanesting spreleama, ene = 

© ourang is a young female about years near 
can be guessed, It was received ay in May at nd 
Borneo 
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has thriven well during the time i 

pare Tn its — state the aine Praectiy Sh 

os sland wher Penge ae. inhabiting the low, flat plains 
‘Those of our readers who are interested habits 

its native wilds should consis Mr. Wallace's articke ane 
in the Annals of Natural History for 185 preemies 
derived from naturalist’s personal 
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forests are densest and most sombre, : 















. . NATURAL HISTORY —ZOOLOGY. pe dees 
has the a pearance of having been an extinct crater. The birds i 
had lay their age on one side only of the lagoon, where the soil is | 
then hart | composed of sulphur-looking sand ; the eggs are deposited from ; 
+ og ae edema agen one to two feet beneath the surface. latter account is in | 
orien accordance with the known habits of several of the species of this | 
the subject, which is genus, and Mr, Gray says that Mr. Pritchard was right in doubting 
by Thomas Landseer, the correctness of this marvellous and most improbable story 
bited at the Egyptian Halt, related to him by the natives. It is my de the permission of the 
the details given, appears to have king or chief that the eggs or birds can be prooured, which is also 
This fact, however, it may the case in other localities, There is in the British Museum an 
a gee i a from the interest egg, with the provisional name of Megapodius Burnabyi, which 
| excited by the present pair of An 1, ape —Tilwstrated London agrees with the description of the Nina Fou egg. It was obtained 
News (where the portraits of the ani are engraved). by Lieut. Burnaby, R.N., at the Hapace which is the 
contre clustre of the three groups usually considered to form the 
| aoe Aum wonens ETAA P Friendly or Tonga Islands. The bird of the — Islands may, 
THE ANCIENT AS ODERN ‘ . when made known, prove to be a s ies closely allied to 
M. A. GanpRY states there to be three recent species of M egapodius Pritchardii, if not p tapos :, 


Hywena—the spotted, the striped or common, and the brown ; the 
first two differing so much in their dentition as to lead many 








4 naturalists to consider the spotted hywna to be a subgenus, OSTRICH FARMING, 
‘ under the name of crocuta. M. Gandry is acquainted with seve ral Tur Cape Argus publishes the following statement taken from 
i fossil hyenas, one of which, the Hydne de Montpellier, is so closely a Colesberg paper:—“At a meeting of the Committee of the 
} allied to the recent common hywna, that it is not unreasonable to Agricultural Society, Mr. L, von Maltitz has given the following 
admit their specific identity ; another, the cave hymna, 's closely account of his experience in Ostrich Farming -—‘ Towards the 
; allied to the recent spotted hywna ; and finally, the hyena of close of last year I purchased 17 young ostriches of three or four 
: Pinkeroni enters into the group of the brown hyana, and is still months old. placed them in an enclosure of 300 acres in extent, 
more intermediate between the spotted and common than that in which they had a free run. They have been kept there ever 
species. ‘The magnificent head of Hyena. brevirostris, found near since, and have subsisted entirely upon the herbage of the enclo- 
o. Puy, by M. Aimard, presents the same peculiarities of its dental sure, except an occasional feed of grain when driven up to the 
aI arrangement as the Grecian species. house for the inspection of visitors. I had other stock the 
is ; enclosure, and 35 birds can be carried year in and year out upon 
300 acres of good grazing land,—land rather superior to the 
; NEW BIRDS. ——- . a the end of April I had the of the birds 
if Muxcaroprus Prrrcuanptt, a new species, twelve to thirteen plucked, where the feathers of commerce grow. In 
. inches long, is described by Mr. G. R. Gray in the Proceedé ; why youth of the birds, these feathers were valueless. I now 
f the Zoological Society, from a specimen sent to him by Mr. W. Te : that the birds will be fit to pluck again at the end of the 
y herd, who obtained it at Nina Fou, which island is situated : oo month, verifying the statement made at the last Swellendam 
te about half way between the Feejee Islands and the Samoan Islands, shew bry.cne of ttn snamaens, ship ste, Sis Sa aa 
tk ‘and is far removed to the northward of the Friendly or T full is novel description of farming, that he obtained feathers 
ik og nae te Peay : : ully grown from his ostriches every six months. My ostriches 
a Islands, yet it is r ‘orm part of this latter group. are eo tame that they allo 
Wei natives informed Mr. Pritchard that the bird laid “200 eggs, and ‘pores Ne tage w themselves to be handled and their 
piled them one above another in the shape of » pyramid, the last ; arene presi weer og Being desirous of ascertaining the 
egg forming the apex.” This statement he hesitated to believe + ! pe feath: T hw ed the trade as to the commercial value of 
Fee the natives reiterated it. The bird lives in the bush, rup# Lan peci ety npr try tag dinero vege fe me 
Mery fn, ad doc nt By 07 intanoe at» tine. The Nina Fou Ce et cad ane tink an eat Mk pecan 
Selim gS Pcciesy ac heonstem | sf chae nie de ayo ag 
information obtained by Mr. Bennett of Captain M‘Leod, who yiald of the wicks ee ey ee 
““ mallow,” and that it lives in the scrubs in the centre of the mibon atends tall a Show sets the 
- gland, about the margin of a large lagoon of brackish water, which ° pyennly packing s6 10h, ec Ge Sy ek ae 
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Tur Rev. F. 0. Morris writes from Nunbarnholme, Yorkshire, 

as 4 :—!* This season, for the first time since I have 
lived here, I have missed seeing the flocks of Wild Geese which in 
the autumnal months have heretofore wended their way over 
head, after year, as regularly as the dusk of the evening came 
on. to the minute, and almost in the same exact course, 
they have flown over aloft from their feeding-places on the Wolda 
¢o their resting-places for the night ; some, perhaps, to extensive 
commons, while others have turned off to the mud-banks of the 
Humber, whence they have returned with equal regularity in the 


“ But this year I have seen not only not a single flock, but not 
even a single bird. One evening one of my daughters did, indeed, 
gee a flock of six, but even that small number only once. 
Whether it portends a very hard winter, or what the cause of it 
may be, I am utterly at a loss to know, or even to guess. I quite 
miss this year the well-known cackle of the old gander, as he has 
led the van of the flock that has followed him, now in a wide, now 
im a narrow, now in a short, now in a long wedge, overhead, di- 

ing just from the father of the family, or separating from time 
back in the line. 

«There is much to be cleared up in the natural history of the 
bah vey as shown in letters I had from the late Mr, Arthur 

ickiand, of Burlington-quay, the best-informed ornithologist I 


ever 

6] may add, as a possible prognostication of future weather, 
that feldiares have, I think, been unusually numerous this year, 
as last year they were the contrary. Haws, too, are remarkably 
abundant, some trees being quite a mass of deep red ; but this is 
by no means a certain sign by itself of a hard winter. I also 
yemarked that swallows took their departure this year more 
than ordinarily in a body, very few stragglers being subsequent? 
seen.” 





FISH IN THE WELL. 
Désor, of Neufchitel, the well-known natural philo- 






Hy mentioned one of the most curious 
kal moeetonopher I roeen. the maell Fak which have 
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shown themecives in covers! Artesian Wells, st the moment whee ite . 

Ot water rushed up fom » depth dad melt it gett 
its authenticit 

sithough its ous ee ihe Oasia Aln-Tals, the same in which Ospisis 


fmpossible that these fish should come from anywhere else than from out 
the well, for the water stands in no ‘communication with either basin or river. 
The fish belong to the family of carps, and if Lam not mistaken, te the 
species of Cyprinodon. I am_ bringing some with me, and shi them 
before the Society of Natural Science, and before some of the 

authorities, Herr von Siebold, for instance. The most carious thing is, that 
these fish, although coming from the interior of the earth, from & yg 
of more than 150 feet, have nothing sickly or misshapen about hee 

are of a most remarkable liveliness, and, what is especially worthy 
have fine, large, completely healthy eyes, You know that the fish and other 
aquatic animals which are found in the subterraneao ponds of the 

Cavern in Steyermark, and in the Mammoth Cavern in Kentucky, are 
blind, Their ocular organs are stunted, and often nothing is left the eye 
but the optic nerve, Some naturalists, therefore, have tried to classify them 
as a species of their own, while others, whose opinion I share, maintain that 
every organ deprived of the opportunity to exercise its fanctions, must peces- 
sarily degenerate at last, and become defective. But here we have o fish 
from the interior of the earth, with perfect eyes. How are we to 

for this? I confess that this shenomenon puzzles me, yet I think I have 
found the key to the riddle. the subterranean basin, which feeds the Arte- 
sian wells, must be of considerable dimensions, as the water springs up on ® 
space of many square miles, wherever it is bored. Besides these artificial 
wells, there are ponds in several oases, especially that of Uriana, fed by rich 
sources, and from which real brooks spread in different directions. These 
ponds harbour the same little Cyprinodonts which rise in the water of 
‘Artesian wells, by which I conclude that a subterranean 
tween the ponds and the wells, Provably they visit those ponde gectodionty: 
perhaps to spawn ; this would explain why their, eyes, their 

general, show nothing abnormal,” —Athenaum. 
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CAPTURE OF A SUN-PISH. 


A LARGE specimen of this exceedingly rat fish has 
tured off the Start Point by the crew of the yacht Night 
Mr. J. D. Lee. Attention was first drawn to a huge 
on the water. Ona boat being sent, it was soon discov: 
be the back fin of a very large fish, apparently asleep. A 
exciting chase commenced, extending over an hour, the 
meanwhile battling with harpoons, boat-hooks, &c., 
several times trying to upset them by getting his back 
the boat. At length, a line was thrown over its head, and 
fish being weakened by the struggle, was towed alongside 

ht, hoisted on board and slaug tered, The Pg put 

artmouth, and the crew sold their prize to Mr. H. 
of that place. ‘The fish has been preserved by Mr. Henry 
of Kingsbridge, and exhibited. Yarrell, in his work 
fishes, states, in reference to these fish, that “the 
about 3 cwt.,” but this men weighed 6 owt. 
occasionally in the 
found in the Channel seldom, if ever, exceed from 1 
The peculiarities in to these fish are, that 
bones, but the whole of the formation is of 
easily be cut with a knife. The skin is cartilage 
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asan established fact that the 


accepted 
young of the salmon in its parr stage has, in the instance of the 


tale, the testes fully developed, so as to be capable of impreg- 
Remarkable and anomalons as 
this must be admitted to be, it is the more 80, considering that, 
in the female parr of the same age, the ovaries are merely in 
their rudimentary state, and are indeed so small, that they may 
readily escape observation, and give rise to the « pinion that the 
parre are exclusively males, The author next referred to the 
time when the salmon and sea-trout begin to breed, and to the 
question—Do they breed yearly or in alternate years! ‘‘The 
generally received opinion, I believe, is that their hk rtility is con- 
tinuous from year to year. From such observations as I have 
made, I am isposed to doubt the correctness of this conclusion, 
and to infer that their breeding takes place rather in alternate 
years, or at least not in sdccessive years.” 

Sir W. Jardine remarked, ‘that with regard to the salmon 
breeding yearly or in alternate years, the number of barren fish 
coenaionsily taken was Presumptive of their breeding in alter- 
mate years. If Dr. Davy would go to the river Tweed in the 
end of November, and fish with salmon roe (which is now for- 
bidden), he might kill a basket full of the Salmo croix all in a fit 
condition for the table.” 
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PROGRESS OF SALMON-BREEDING ON THE RIVER TAY. 
In the Times, December 27th, 1864, we read:-—« The present is 
perhaps the best spawning season that has been died since 
ent, ten years ago, of the Stormontfield artificial 
ee wremtions. ving visited the ponds on the 22nd of 
last, we found that Peter Marshall, the resident pisci- 
an to that date deposited in the breeding-boxes more 
,000 salmon eggs, and that he still had three adult fish to 
from which he calculated upon obtaining something like 
additional eggs, and he told us that that number would 
complete the total quantity adda tie ee 350,000 5 
has been constructed. "The sdditional benee wt 
he ponds were originally designed with a view no more 












itwas 

000 fish annum ; but, after a trial of two years, i e 

fond, from « epodaiity ta the natural history of the salmon, to be 

afterwards alluded to, that only half that number of e 
in each , 

Fist coiled th een of on addon ov 
diy, a plan ning su 

the saanae oF doe artificially — as are not quite matured 

in the millrace from which the breeding-ponds are supplied with 


eat the time of our visit one of the ponds (the original one) was 
swarming with young salmon hatched out in page nenchos 

the eggs having been placed in the boxes in Fes 
December, 1863. Half of these will be to depart 

the ponds as smolts about May — the o lf, = prey rd 

will be transferred to the new pond, or can remain, 

direct communication with both of the ponds from the canal at the 
foot of the suite of breeding boxes which have lately been renewed. 

‘The requirements of semi-yearly spawning have not been strictly 

observed of late years, so that eggs were laid down in both the 

years 1862 and 1863, In the former of these years the ova laid 
down was 250,000, and in 1863 about 80,000; indeed, no more 

could be obtained in consequence of the river being in an un- 

favourable state for capturing the gravid fish. ; 

“A point pretty well settled by the river Tay experimentsis that 
a smolt of, say, a year old, may go down to the sea and return ina 
few months as a grilse of four pounds weight, while its brother 
and sister fish are still tiny parrs of about half an ounce weight ! 
This seems an unexampled ratio of growth, but it has been proved 
over and over again ; none of the pond-bred fish have been marked 
of late years, however. It has been proved, we think, that 
salmon spawn annually. Some of the fish spawned at Stermont- 
field were marked after they had been used, and were taken again 
the following year on the same spawning beds. The question 
was lately asked,—What is a grilse? "That has also 
been solved on the river Tay. <A grilse is undou! a salmon 
in a certain stage of its growth. It is called a salmon after it 
begun to spawn, and it would be advisable know clearly at 
age this fine fish begins to be reproductive.” 

Then is briefly recapitulated what -has been achieved at 
montfield. © stocking of the boxes began on the 
vember, 1853, and in the course of « month each 

and 
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next spawning season was that of 1559, when 
250,000 eggs were obtained, and the first of these was observed 
to burst on the 10th of April, 1860. During all these hatchings 
the same phenomena of growth were noted, and various plans 
were hit upon to mark and check the rate of growth of the 


Upwards of a million of pond bred fish have now been thrown 
into the river Tay, and the result has been a satisfactory rive in 
the salmon rental of that magnificent stream. 





SALMON IN THE THAMES. 
Mr. Fraxx Bvuckiann writes to the Field, as follows :— 


Mr. Grove, of Charing Cross, has been good enough to let me know he 
had received a Salmon of 12} Ib. weight, and in perfect condition, which 
had caught the previous night on the Essex-coast, the London side of 
Southend, by some men who were fishing (I believe for gar-pike). Upon ex- 
emining the fish, I found it to be in perfect order, but the question at once 
arose it was a grilse or asalmon. My friend Mr. Ffennell, Inepector 
of Fisheries, to come in at the moment, and gave it as his decided 
Opinion that it was a salmon, probably on his second journey to the fresh 
water from the sea. There is also another question—via., whether this fish 

ae om in search of « river to go up, Or whether it was 
turned by the Thames Angling Preservation Society, for 
fish was turned out in the spring of 1561, and several tho 
ed down every year since, so that it is possible, nay, even more 
that this ~ fish is one mab own hatehing, It will ha 
some smolts were caught in June last h of t 
exhibited in Mr. Charles's sho a nae te 


the salmon’s stomach, and I have every reason to believe that the latter 
xply an acct of the cohen sant of ihe pigment-els 
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—Within the last few 
silver-like 5 ae fy Brexuawy. PS. a 
Societ: turned int: the Thames no less than 12,040 young 
= oP attgnows, all beautiful, healthy little fish. 





FISH-HATCHING. 

Ly the grounds of Mr. Francis Francis, Twickenham-common, 
ee towed, sre have been made under the direction of the Acclima- 
tization Society. The work commenced on & very economical 
scale, the cost of the sheds, tanks, troughs, &c., having been kept 
within the sum of 1207, The apparatus is comparatively simple, 
consisting of a large cistern, which forms the watershed of several 
tiny rivulets, flowing gently through a number of stoneware 
troughs, in which the eggs are placed during the process of matu- 
ration and hatching. ‘These troughs are arranged on stages one 
above the other, in such a way that the water runs out at the 
bottom of each into the top of the one below it. Each vo is 
about three feet long by eight or nine inches wide, having a epth 
of perhaps five inches ; and is provided at the surface of the water 
with a gridiron formed of thin glass rods, placed so closely to- 
gether, that the eggs, which are the size of a small pea, cannot 
fall through. As soon as the egg is hatched, the fish passes 
through the glass bars into the lower part of the trough, from 
which it is transferred to another series of troughs, containing 
small stones and pieces of slate ; beneath which the young strangers 
hide themselves until the egg-sac with which they are — 
for the nourishment of their early days falls off, and they find 
themselves obliged to cater on their own account, They are then 
removed to the rivers which are to form their future home. The 
operation of placing the eggs in the trough was begun on Christ- 
mas Eve, 1863, when over 130,000 were tenderly cared for by Mr. 
Francis and his able coadjutors, Messrs. James Lowe and Mow 9 
Buckland ; over 40,000 eggs and fry distributed, and fresh sup- 
~_ en — the French Acclimatization Society, which has 
all through acted in the most generous manner to its 
lish brother. The eggs in the a at Twickenham ag» ar 
were :—Salmon, 6500 ; salmon trout, 5000 ; common trout, 67,000 ; 
great lake trout, 7500; charr, 4000, The charr mentioned above 
is the ombre chevalier of the Swiss lakes, and is a much finer fish 
than the English member of the family. Of the 130,000 
under culture no more than 4000 or 5000 died ; the onl : 
for keeping them in health appearing to be the constant of 
a gently moving stream of water, and the immediate of 
any dead eggs. The manuals lately published by Messrs. Francis 
and Buckland render any more on the 6 
of fish-hatching unnecessary. It may, however, be 
know that the young fish makes its appearance about six or 
weeks after the fecundation of the about the same 
clapsing before it loses its eyg-sno,  Besiies sheds and 
the hatching operations, the has formed several 
the preservation of the fry, and a canal has been cut in 













—_—- 
> 


SILURUS GLANTS. 


AN important and, it is expected, highly useful addition hay 
been lately made to our fish tribe, by the importation of fourteen 
young specimens of the Silwrus glanis, from Wallachia, The 
‘Acclimatization Society is indebted for this valuable acquisition to 
Sir Stephen Lakeman, who possesses an estate at Kapochein, in 
Wallachia, where this fish is abundant. The Silwrus glanis attains 
a great weight under favourable conditions, thrives in lakes having 
peaty bottoms, and is remarkable for its delicious flavour. — 
Atheneum. 


OYSTER CULTURE. 


A VERY interesting lecture on this subject has been read to the 
Society of Arts by Mr, James Lowe, joint secretary to the Ae 
climatization Society of Great Britain. The lecturer commenced 
by stating that the art of Oyster Culture was by no means & new 
one, having been carried on with perfect sucvess by the inhabitants 
of the borders of Lake Fusaro, in Italy, from ‘the time of 
Romans to the present day, Fifteen years ago M. de Quatrefag® 
the eminent French naturalist, called the attention of the Fre 
Academy to the depreciation and abandonment of many oyster 
beds on the shores of the Channel. In 1858 the gradual increas 
in the prices of oysters in France, consequent on their growing 
scarcity, attracted the attention of M. Coste, the celebrated pisct 


this gentleman. In this country the oyster was also becoming 
scarcer and scarcer every day, having doubled in price during the 
last few years ; and if some remedy was not speedily found, thes 
delicious bivalves would soon become extinct. Luckily, the shores 
itish islands afforded numberless localities in which oyst! 


eearenc en rena online 0 consid on on the foreshore’ 
-on that the ai and low water mark 
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be carried on with ease and success. The method 
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of the oyster collects and attaches itself. Besides these parks, 
there sie aalages, or places on the foreshore where the oysters are 
laid down to fatten for market; elaires, or enclosures, having 
similar obj ; and viviers, or vivart, where the oysters are 
stored. The conditions necessary to ensure success are few. A 
fine sheltered shore, free from weeds and muscles, and with 
little but not too much mud, is best fitted for an oyster park. 
large operations in a considerable depth of water, like that carried 
on #0 successfully by M. Coste when he re-stocked the bay of St. 
Brieue, nothing is better than large fascines of branches bound to- 
gether with a jthin chain of galvanized iron wire, and sunk by 
means of a heavy stone. For small parks on the foreshore the 
tiles already spoken of are used, which are the invention of Dr. 
Kemmerer, the able and zealous oyster-culturist of the Isle de 
Rié. Mr. Lowe then gave an account of the life of an oyster 
from the spat to the fattened native, from which it appears 
although each oyster produces spawn amounting to millions of 
individuals, yet hardly half-a-dozen of them ever arrive at ma- 
turity 

Oyster culture has already taken firm root in the island of 
Guernsey in several localities pointed out by Mr. Lowe as parti- 
cularly adapted to the purpose while visiting the island about 
three years since ; and preparations are now being made at Prittle- 
well, between Southend and Shoeburyness, for the establishment 
of oyster-parks on the French principle by the Fish and Oyster 
Culture Company. The company has already laid down 1500 
bushels of full-grown oysters, which have been spread over about 
five acres of ground in such a way as to leave room for the placing 
of 50,000 Kemmerera collecting tiles. It is calculated that if 
each tile collects only 10 spat, the crop secured in one year will 
amount to 500,000 oysters, the value of which will be 1 
Lowe then alluded to the legal difficulties standing in wa 
oyster culture. The foreshore belongs to the Crown, but w 
proper representations being made, Parliament would no doubt see 
fit to cede that right under certain limitations. An interesting 
discussion followed, led by Mr. Ffennell, Inspector of Fisheries. 
He said that the coast of Ireland abounded in localities most fa- 
vourable to oyster culture, and instanced the fact of accidental 
oyster beds having been found in several places. In Cork 
a most profitable oyster-bed was now worked which 
its origin to a number of unsaleable oysters been thrown 
themes 3 a — anchored just above bin te If such 
results were due merely to accident, how much might be 
expected from ic culitvatinn | A great deal of opposition 
had been raised to o culture, and it had been that a 
number of poor people would be deprived of thelr bread ; but no. 
stress need be laid on these tations, as it wasa nown 
fact that almost every cyte tebe . 
He mentioned one on the coast of Treland, 
since sent oysters to market, the freight alone of 
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— in different stages of development, exhibited by 


magic lantern.— Times Report. 





CHANGE OF FORM IN INSECTS, 


Mr. A. R. Wattact has exhibited to the Entomological Society 
* various species of Papilio, Eronia, and Pieris, with a view to show 
the effect of locality in producing Change of Form in Insects. A 
number of species from the island of Celebes were selected, and 
com with their nearest allies from the adjoining isles; the 
Celebes insecta had, in every instance exhibited, the anterior 
margin of the fore-wings mach more strongly arched than was the 
) case with the allied species with which they were contrasted. Mr. 
Wallace had a theoretical explanation to offer for this phenomenon. 
He conceived that the insects had become modified in form b 
: the external conditions to which they had been subjected ; 
that this modification was to be accounted for by some physi 
| change which had occurred in Celebes, bat not in the now aidja- 
7 cent isles. He was inclined to think that the falcate or 
form of wing gave great facility in twisting or turning rapidly 
[ about : if so, the Celebes form of butterfly-wing would enable the 
‘ insect more easily to escape from its enemies and pursuers ; those 
2 with the arched wings would have the best chance of surviving} 
EA the less-favoured forms would gradually be killed off ; the offspring 
of the survivors would for the most part resemble, and some few 
would excel, their parents in the possession of the advantageous 
and ‘natural selection” through successive generati 
would lead to the gradual and regular increase of the peculiarity. 









DECAY IN WOOD CARVINGS. ‘ 

From the Report of the Commission appointed by the Science 

and Art Department to inquire into the cause and prevention of 
in 


in Wood Carvings, we learn that the insects in this countty 
to be the most injurious from their habit of burrowing into 
the wood of furniture, belong to three species of beetles of small. 
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That the action of these worms may be arrested, aud the worms themselves 

dentrozed by vaporization, more C by the 

Bears fram ne to eeaworm (of couree the insect Ie To 
by wort (0 " ~ 

this it See ho nenesary $0 have © Feu sufficiently large to take in Say 


xed work or furniture, which may show symptoms 

Sma te +> constructed that it can be closed and made as _ air-tight 
as possible, but with means of renewing the bensine, p! saucers, from 
time to time, as it evaporates, without opening the ¢ means 

or entering the chamber ; a also of ready ventilation 
considered to have been sufficiently treated, and before any . 
the room for the purpose of removing them. The process must mig 2 
carried out during the spring and early summer months, a o 
state of the temperature. The practicability of com lete restoration of carved 
work is fully shown in the results of Mr. Rogers's labours at Belton. 
portant question, however, as to the restoration of gilded carved work, 
of panels on which pictures have been painted, and which have been attacked 
by the worm, presents difficulties which at present there seems to be no means 
of overcoming. That the worm could be destroyed by vaporization, as in all 
other cases, appears certain; and there is no reason to su that the 
var of the benzine would influence either the gilding of the one or the 


va 
colours of the other, especially if spplied in the latter case to the back of the 
sicture, After the worm bas been destroyed by the course of action 


lurther attacks from it can be prevented by treating the carved work with o 
solution of corrosive sublimate (chloride of mercury), either in methy 
spirits of wine or parchment size, according to the surface-character of the 
carving or wood-work; the strength of the solution in each ease a 
grains of the chloride of mercury to a pint of fluid, whether spirits of or 
parchment size. As there was some uncertainty as to the fact whether ail the 
ova of the beetle deposited in one year became developed to the worm state 
in the next, two cases, experimented upon during the spring and 
mer months of 1863, were kept with the specimens intact, until 
summer 1864, in order that it might be observed whether any worms or 
make their coe ae during the fp | season, It bas now 

that the ova deposited previous to the objects being subjected to 
of chloroform cr kenalna were not ail developed im 1003, the season in 
the experiments were made, The vaporization, therefore, should be 
more frequently than would otherwise have been necessary if all the 
one year were developed, and came to maturity in the next.—Reader, 
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WASPS, 
Turse Wasps (Vespidw) form the subject of a Mr. 
| R. L. Edgworth, in the June number of the pied mre: Bot 
History. He begins by proving the incorrectness of ur’s 
caleulation, that 30,000 wasps could be contained in any a 
nest, and considers that 2800 would be about the maximum, 
situation in which a wasp builds its nest is said to be characteristic 
of its species. The nests of V: vulgaris are formed 
on dry banks, in the roots of decayed trees, 
the, dinatels, ot. eubinaen ae other similar places, 
almost everywhere. A nest was once found in a 


shell being partly composed of the . * 
wasp invariably builds beside the nest of a = tyres ae 
Bombus terrestris or Agrestis. (In about 90 per cent. of nests 
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seen them linger for u of twen 
ment of their cells when the nest itself had been carried away, 
Wi soon become familiarized with any animal or with man,” 
The of the common wasp appears to be very various ; indeed, 
this insect seems to be able to eat almost anything. In the early 
months of the year, whilst they are still rapacious, their diet 
geems to be nearly exclusively animal ; but in the later months a 
vegetable fare seems more grateful to their effeminate natures, 
are said to be very fond of bees. They devour raw meat, 
fish, sweet things of every sort, flies, butterflies, spiders ; and they 
have been observed to kill even dragonflies, and to carry off the 
bs from an ant’s nest which had been disturbed. 

Mr. F. Smith has exhibited to the Entomological Society s 
series of six wasps’ nests, belonging to Mr. Stone, of Brighthamp- 
ton, which were built in cubical boxes and of most singular shapes ; 
one was compared to a stalactite cavern, and another was & fair 
representation of Stonehenge ; the whole of the series had been 
executed by a colony of Vespa Germanica in thirty eight days, in 
the months of September and October, 1862; but information 
was wanting as to the means employed to induce the wasps © 
build these fantastic structures. 
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} TRAP-DOOR SPIDERS. 


Ma. R. F. Waricut has described to the British Association 
gome curious Trap-door Spiders from Corfa. This spider makes & 


dwelling-place for himself by excavating in a sloping bank 4 - 
" cular hole about three inches in depth by one-third in diameters | 
Vi this he lines with a silky web, and at the mouth of the hole he 


fixes, in a most artistic manner, a circular door with 4 
composed of clay moistened with the glutinous substance of ' 
the web is composed. This door he always shuts after going 1% 
or out. As soon as he finds a stranger at his door he E- 
on the inside, possibly by holding it down with his claws, wih 
are very powerful. t is necessary to use some force to open it- 


PHOSPHORESCENCE OF THE CUCUYOS. 
t of the Cucuyos—a coleopterous 
fees Pyrophoras, ofthe family of the Blaorda 
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the Abbé Moi o, the editor of the Cosmos. The 
SS use Ney ae for mae Sa feeding them 
with sugar-cane and bathing them y two or three times 
aday. The i from the two small 
insect’s head is sufficiently vivid to give the power én 
dark place. M. Pasteur has reported to a meeting of the 
Academy that he found the spectrum of this light to be very fine, 
but continuous, without “4 appearance of rays; his observations 
in this respect agreeing with those of M. Gernez, who had 
viously studied the light of phosphorescent worms by means 
spectroscope without discovering either obscure or brilliant rays. 
he encuyes shows the same light under the abdomen, between the 
corslet and the wings. It is probable, as observed by M. Milne- 
Edwards, that the substance susceptible of becoming luminous is 
spread all over the body. M. E, Blanchard, at the same meeting, 
insisted on the great interest of researches which might lead to 
an accurate determination of the structure of the organs or tissues. 
which secrete the phosphorescent matter. Ina note in the Me- 
moira of the Academy of Sciences for 1766, Dr. Bondaroy states 
that some coleopterous insects of this genus, which had been 
brought alive to Paris in some old wood, caused great alarm in 
the Faubourg St. Antoine on their discovery. 
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THE PHOSPHORESCENCE OF THE LAMPYRIS ITALICA 

Has been subjected to experiment by M. Carus, and the results 
communicated to the French pot: Bh of Sciences. He finds 
that when the shining unctuous matter is taken away from the 
body of the insect, and placed on a glass and dried, it imme- 
diately loses its phosphorescence ; but, as soon as the glass with 
this matter is placed under a little water, its luminosity returns. 
He hopes that this quality may be considered now that the light 
can be examined net analysed by the spectrum apparatus, since 
no other substance, not even phosphorus, ins to 

placed under water, and loses this property w 
Lampyris Italica the light is not equal and 

Lampyris noctiluca, but is flashing ; and in its periodici 
exactly to the pulsations of ray Ea: of the insect, each 
wave of the blood, by moistening the luminiferous matter, gives 
it momentarily a more dazzling brilliancy. 


SILKWORMS, 
Cart. Hurron, ina read to the 
“On the Reversion and Rentcreties of the Silkworm, 








rejected by the sericulturist, are the original and natural 


worms, and that the whiteness of the pale sickly hue of the majo. 


rity is a positive indication of degeneracy, and of the destruction 
of the original constitution. The author explained in detail the 
steps by which he had raised a strong and healthy stock of dark 
worms, and recommended every sericulturist to separate his dark 
worms from his general stock, to set them apart for breeding from, 
and to annually weed out all the pale-coloured ones; in the course 
of three or four years he would be able to cast his present sickly 
worms, and would have acquired a stock far healthier than had 
ever before been seen in Europe. 

Dr. A. Wallace has exhibited to the Entom: logical Society the 
silk of Bombyx Cythnia fed on the Ailanthus ; specimens of the 
silk as carded from the cocoon, spun silk and woven silk, were all 
shown, together with a skein of tilanthine spun from the cocoon 
in a continuous thread. 

A new species of Chinese Silkworm has been laid before the 
French Academy of Sciences by M. Guérin-Méneville, who has 
already introduced three species— the Dombyzx M ylitta of Fabricius 
(from Bengal), his own Bombyx Pernys (from the north 
China), and Bombyx Yama-Mai (from Japan). The fourth spe 
cies, now first brought to Europe, is the Bomby-c (Antheraa) Ro 
of Moore, twenty cocoons having been sent to M. Guérin- Méne- 
ville by Capt. Hutton, who obtained them from the elevated 

lateaux of the Himalaya on the frontier of Cashmere. The worm 
feeds on the thick leaves of the oak, Quercus incana. The cocoon 
differs from that of the other three species in its greater size 
in its being surrounded with a silken envelope of pretty grey 
colour. M. Guérin-Méneville believes that the new species might 
be easily naturalized in the centre and north of France, the cli- 
of which does not differ essentially from that of the ele 
of the Himalayas. 









parts 
RAVAGES OF WHITE ANTS. 

A communication from the Lords of the Admiralty has been 
read to the Entomological Society, enclosing a copy of a circular 
letter from the Governor of St. Helena, ing the ravages 
committed in that island by the White Ants. It is therein stated 

that the insects were, it is supposed, accidentally introduced from 
the coast of Guinea about twenty years since; that almost every 
dwelling, store, or shed in Jamestown, containing nearly 4000 in- 
habitants, has been seriously injured by them, involving in many 
instances complete ruin and abandonment, and imperilling the 




























the walls themselves must be taken down before the insects 

be eradicated. He thought the best preventive of their attacks 
was to steep the timber before building in a solution of ick 
lime, and completely saturate it therewith ; whilst s 

furniture, and small articles should be painted over with a solution 
of corrosive sublimate. Mr. E. W. Robinson said on the 
Indian railways, solution of creosote was applied to the 

it was, however, insufficient merely to coat the wood over with 
the creosote, but the whole block must be impregnated with 
and, in fact, the creosote was forced through the timber by 
draulic pressure. Mr. H. W. Bates said that the houses on 
banks of the Amazons were not much infested with white 
which he attributed in a great degree to the use of a very 
wood called Acapt ; it was the habit to rest store-boxes, 
sleepers, or cylindrical pieces of that wood, which in 
afforded sufficient protection. When the ants had 
entry into the walls (which in the Amazon ie 
cipally composed of upright posts with cross la 

mud, and covered with lime or cement), he had found it an 
ing remedy to fill up the holes in the walls with arsenical 
oxide of arsenic might be used, but that of course was 
with danger ; the arsenical soap was cheap, and might be diluted 
with water, and boxes, &c., might be over with the solu- 
tion, The most effective m would, however, be to 

saturate and poison the timber, as Gen. Hearsey had 

with respect to the quicklime. 
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: HOW TO DESTROY ANTS. 

AN agr.culturist, M. Garnier, has announced an infallible method 
for getting rid of Ants. Ina corner of his garden infected with — 
legions of these insects he four saucers containi 
and water, with the tenth of its t of arsenic in the mi te Bigp 
A number of ants immediately in the saucers, but were 


after perceived Away, as it were, and some 
engaged in ieatie oe dead comrades away. 1 
on 1 





says there is a general 
jm summer than in winter; but this he does not connder weil 
authenticated, and quotes against it the case of one Drake, an 
exhibitor of snakes, who having in the winter of 1527, at Rouen, 
handled a rattlesnake which he took to be dead while it was only 
benumbed by the cold, was bitten by it, and died in the course of 
nine hours. From a considerable number of observations, De. 
Gayon concludes that the intensity or power of the venom is lees 
to difference of season than to the length of time it bas 
been accumulating in the reservoir of the reptile ; and the greatest 
accumulation necessarily ocours during winter, because the 
is in a torpid state, and does not take any food during that season. 
So it was in the case of Drake, and so Dr, Guyon found it in that 
of a horned viper, which had been given him at the caravansers 
ef Sidi Makhlouf, Algeria. The reptile had been put into & 
bottle, which had since remained herme tically « josed. It had heen 
in there for six weeks without food and without air, and locket 
quite dead, since it could not stir in the bottle, which it fil 
entirely. And yet, on opeving the bottle, the doctor fan. 
Je perfectly sound, and saw it kill a large fowl! instantaneously 
with its sting. Our author quotes another case, that of a scorpion 
that had been kept in a bottle for a long time, and on being Fe 
eased killed two sparrows in less than a minute, and a pigeon 
three hours. Dr. Guyon devotes some space to the we 
which accompany the infliction of a bite by such reptiles s 
violent pain at the moment of receiving the wound, then an 
unconquerable itching on the spot, then trembling, vomiting, 
difficulty of breathing, often accompanied with a cough, & wll 
tion of the pupile muscular contractions, tetanic symptoms, ts 
Galignani s Messenger. 
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THE SCORPION. 
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houses of Biskra are infested with scorpions, which are so venomous 
that death ensues immediately after the oe an 
Arabian physician and traveller, says: “* At abundance of 
scorpions are found, whose sting is frequently mortal. Dr. Gayon 
knows of eight cases in which the stin the African scorpion 
waa follo by death ; three of the 
women, and three children, Two of the latter cases occurred 
1856, near Laghouat, in Algeria, One was boy 
years old, who was stung on the forefinger of the left hand 
scorpion, which was seen and crushed on the spot. This occurred 
at eight o'clock a.m, and before noon _ the following day > 
tient died. The sting had caused violent pain, ae 
Sdopurtion as the swelling extended to the arm. The boy had 
cried a long time, and then vomited considerably, The swelling 
was in @ great measure owing to the ligature which the Arabs 
always effect above the wound in such cases. The other case was 
nearly similar. Dr. Guyon states that children are more liable to 
die from the effects of the sting than adylts, and that the 
latter those who are stung somewhere on the head are most 
to die of it. 
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TWO-HEADED SERPENTS, 

In the Procesdings of the Boston Society of Natwral History 
(U.S.) is an account of two specimens of monstrosity in 
given by Professor Wyman at a meeting of the Association. One 
of these was a young black snake (Coluber constrictor), which had 
two complete heads united to asingle trunk. The vertebral colamn 
was double for a short distance behind the head, and over the same 
region the transverse black bands —— found in the young of 
this species were divided lengthwise. 
adder (Tropidontus sipedon), belonging to the Massachusetts 
State Collection, In this the heads were more —— 
than in the preceding one, each head being ar a 
neck. The tail was also double for about an inch, re- 
markable deviation was found near the middle of the body. In 
this region the size is considerably in 
dark bands of the skin are interrupted in the 
portions remaining. On the middle line 
a longitudinal zi line, which extends the 
enlarged portion. In this region the vertebral column 
and provided with a double set of ribs, but is 
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Is described by M. Sumichrast, in his on Mexican Reptiles, 
im the Annals of Natural History. states that it does not 
‘in any way resemble in its habits the fabulous creature to which 
the ancients gave the name Basilisk. Tt is common on the margins 
: of nearly all the rivers of the warm and temperate regions of 
: Mexico. As soon as the sun has warmed the air in spring he 
its his nocturnal retreat and commences the pursuit of hi 
othey de — of a — rises from the margin of the water, we 
y ost certain of finding upon it, during the hot hours of 
the day, a basilisk acting the part of a sentinel. With his body 
. yoluptuously extended, as if to absorb as much as possible of the 
3 solar heat, he remains in a state of perfect quietness ; but if some 
noise attracts his attention, he raises his head, inflates his throat, 
and — agitates the membranous crest with which his occiput 
is His piercing eye, with its dull yellow iris i 
with gold, glances inquisitively on every side; if the danger be 
imminent, his body, previously flaccid and soft, draws ther 
like a apring, and, ing with the rapidity of lightning, he throws 
himself into the water. In swimming, he raises the head and 
breast, his fore feet strike the water as oars, whilst his long tail 
furrows it like a rudder. He lives entirely on insects, which be 
captures with much dexterity.—/lustrated London News. 
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BOTANY. 
CHLOROPHYLL, 
. The green colouring matter in plants, has been closely examined 
by Professor Stokes, Sec. R.S., by the spectroscope. In the Pro- 
“oro jo deed Society he records that he finds the Chlorophyll 
of ts to be a mixture Of four substances—two green a 
aaccniall highly distinctive optical properties. 


nce ; the yellow substances do not. The four substances 
are soluble i solvents, and three of them are 
easily decomposed by acids or even acid salts—such as 
_of potash ; but, by proper se sea ber aeegbe obtained in @ 
4 . tl 80 t 
ah gee ee een oy 


‘Professor the 
bile, suppored by Berseline to be identical — 


thereby en: to prove that the two 







two 
The green substances ld solutions exhibiting a strong red | 
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rue wHeaT crop or 1864. i hy DeneRagee q 
Mr. J. B. La the scientific agriculturist, writes , a cena 
Rothamsted to the Times - “In October last favoured me 
with space for a few remarks on the character of the Wheat aes. 
of 1863, Founding my conclusions upon the produce ty 
a field of 14 acres, in which wheat had been grown for 20 years ‘a 
in succession, on some portions without manure, and on others 3 





with different descriptions of manure, and also upon & careful com- : 4 
ison for many years past of the results obtained in that field with | 
ose of ordinary farming over a large area of the country, I gave | 
it as my opinion that the crop of last year (1863) would turn out 
a remarkably abundant one; and such subsequent experience has he | 
proved it to have been. I now propose to direct the attention of | 
your readers to a few of the results obtained in the same field | 
during the season just pas which is the 2ist of wheat, year after | 


year, on the same lanc 








Bushels of Dressed Corn per Acre, 








‘Above are given, for the Harvest of 1864, the number of 
bushels per acre, and the weight per bushel, of the dressed corn 
obtained—on a portion left entirely unmanured during th 
21 years, on another manured with 14 tons of farmyard 
every year, and on others manured with certain artificial | 
in each of the 21 years. And, for the : 




















ee 12 
r acre. 
grain is also very high, as indicated by the 
‘per bushel, which is fully equal to that of 1863, and very 
c igher than that of the average of the preceding 12 years, 
It is remarkable, too, that in three of the experiments the pro- 
duce of the nape eae taken together has exceeded 100 bushels 


g 

g, 

g 
= 


acre. In no other instance during the 21 years has the pro- 
duce of two consecutive seasons given such a result. The nearest 
approaches to it were in 1857 and 1358, when one plot gave 92 


bushels, and in 1862 and 1863, when several plots gave over 90 
acre in the two years. 

“*Upon the whole I think it may be concluded that, on the 
heavier soils, if in good condition, the wheat crop of 1864 will 
prove to be much above the average. On light and badly-farmed 
soils, on the other hand, I think the produce will generally be 
below an average. The quality is doubtless pretty universally 

and above the average. With such a crop following one of 
such unusual abundance as that of last year, it is not surprising 
that the price of wheat should be so low.” 


GIGANTIC MUSHROOMS. 

THE following notice concerning the production of Mushrooms 
size was communicated to the French Academy in 
Dr. La Bordette (Vide Comptes Rendua, t. liii. 1861, 
and 671). The Doctor was engaged in experimenting 
ie d several — 7 e@ Mushrooms are first 

putting their spores (dust-like seeds) upon a glass 
spread over with sand and water. The most vigorous hadi. 

are and it was with the mycelium (spawn) of 
he obtained the remarkable specimen presented to the 








in raising mushrooms on 4 soil formed entirely of sulphate of lime 
m, which by calcination yields common erp pe 9 
beaten down. For manure he substituted nitrate of 
buried along with mushroom spawn at & of three or four 
millimetres (0°12 or 0°16 inch). Nothing else was added. “Under 
these conditions,” says the Doctor, ‘*‘ the growth of a variety of the 
common mushroom (Agaricus campestris), which may be termed 
‘giant mushroom,” takes place indefinitely. While, to 
the usual and complicated method of culture, the rire 
of mushrooms in the adult state is 100 grammes (154 oun 
mushrooms may be developed by my method weighing on 
average 600 grammes (9263 grains, or somewhat more 14lb. 
avoirdupois).” 





CHINA GRASS. 

SATISPACTORY experiments have been made at Lille with China 
Grass and Cotton mixed ; an excellent fabric having been obtained 
from the loom, far more durable than calico, and equal 
of being dyed. Reports presented to the Chamber of 
recommend the introduction of China grass into the manufacture 
of stuffs hitherto made of cotton alone. Such stuffs, it 
surmised, will hold an intermediate rank between linen 
cotton fabrics. China grass, in a raw state, consists of 
baceous blades of a yellowish hue, but when it has 
the appearance of common cotton, except it has a 
silky gloss which the latter has not. It is soft to the touch, 
and free from all kinds of knots. The plant admits of 
climatized in the south of France, and Se 
has been cultivated since the outbreak of the 
spreads with great rapidity, even when left to itself, 
vation gives little or no trouble, At Calouttait yields 
a year, with stalks of the length of from six to nine 
Minister of Agriculture and Commerce has ordered over a 
tity of China seed from its native ee order to 
tribute it to all agriculturists who may 
the cost, MM. Mallard and Bonneau, of state it as 
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—100 kilogrammes of China grass treated by their process yield — é 


75 per cent. of cotton-like matter, 8 cent. of refuse 
to ie manufacture of paper, and 17 per cent, of was ich 
FY and ni- i, 
btaining 


good for manure. The treatment and the various 
pulations requisite for o! the material fit for sp 
together 1f. 57c. per kilogramme. pt 


costs 5f. 60c., the difference in fa 
To this must be added 10 per cent. for the cl 














again every two months. The wood was used for buildin r 
and for furniture, and he was informed the tree was Fp 
by being tapped. A tree yielding » gum similar in every 

was discovered to exist, by Gen. Cullen and Col. Cotton, 
in 1853, growing along the whole line of the Western Ghauts on 
the coast, Southern India, from lat. 8° 30’ to lat. 10° $0’ 
atan elevation of from 2500 to 3000 feet above the sea. The 
climate of the country where the Bullet-tree is found in Berbice is 
unhealthy ; but, however that may be, probably some of the free 
slaves of America might be induced to settle there and become 


traders. . 

The Rev. A. M. Norman, alluding to the fact mentioned by Dr. 
Riddell, of the sap flowing more freely at the time of the full moon, 
gaid, some people were inclined to laugh at such statements, but 
there could be no doubt that the moon had an important influence 
the vegetable world. Dr. Riddell said: It is well known to 
natives of India, that bamboo cut at the full moon was much 
subject to the attacks of insects, rotted and decayed sooner 
when cut during the dark nights. Specimens of the gum, in 
state, also in a large block, and rolled, were exhibited, ap- 

freely coloured, but not very agreeable in smell. Other 
specimens were shown in a manufactured state, as vulcanized, hard 
soft, and in a state of ebonite. A patent has been taken out 
working it, particularly for the insulation of electric wires, 
bined with caoutchouc and various other substances. 
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A HORSECHESTNUT TREE. 
Coronet GRreEexwoop writes from Brookwood Park, Alresford, 
to the Atheneum :— 
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into the air, which died : bat the branch soot) (us Xbave'seaes Seal eas 
ts grew, and corn ripened in this way. But cuttings placed 

though they grew and bore fruit for years, showed no root below. 
bhai on the fact that every seedling has a 
determination nothing can pervert ; a provision and 

the plant, and a beautiful proof of the design of a Creator. But the 
tap-root is as peculiar to the as the “ seed-leaves 
branch roots will grow in all directions. I published this in the 
of the “ Treelifter,” in 1853, where the details may be seen. 
published it since have neglected to sa peg 2m it from. 


one hersechestuut by placing it on a flat stone, Kin pagan an 
with a chimney-pot full of earth, and, by degrees, a 
pots, [ then built up a column of earth peter me = 
turned the roots into it, and when they were in the 
away the two columns of earth. I think that Virgil's root Esculas 
quantum vertice, &c.) is the horsechestnut. Virgil ( book of Georgics) 
mentions it as distinct from the quercus and castanea, and Ovid (Met. 
as distinct from the fagus and ilex. It is then a feat to make its radix 
heaven instead of to Tartarus. With regard to the name from Esea, it 


that neither man, borses, nor pigs will eat horsechestnuta, but sheep, cows, 
deer are ravenously eager for them. 
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CULTURE OF POTATOES. 

An Agricultural Society has been established at Planitz, in 
Saxony, under the title of ‘‘ Society for the Cultivation of Pota- 
toes.” The association has already published a number of reporta, 
One of them states that the best specimens of potatoes grown in 
sandy soil have quickly degenerated and given only an indifferent 
crop in the strong clayey land in the neighbourhood of Planitz. 
Since the foundation of the Society, in 1560, the members have 
made numerous experiments on strong, light, clayey, gravelly, and 
stony soils. The members procured samples of every 
of potato sold, and they propagated those which produced the best 
results. After a year's trial they have generally found that the 
= number of potatoes succeed best in light and 

ey found, however, that the long potato Algiers 
rotten in sandy soil, and produced large and perfectly sound 
toes in strong land. The white English kidney planted 
stony ground produced potatoes quite red, The has 
offered 10 kilogrammes of seed potatoes to any farmer “te alk 
contribute 5f. annually, on the sole condition that he will furnish a 
statement setting forth the quantity of potatoes produced and the 
me Pounds soil in which they were planted, 

" president of the ral of 
has addressed a paper to that beds ie cue be ciate hahaa 
discovered a remedy for the Potato Disease, The secret consists in 
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young cellular root may > regarded us s prolongation of the central 


and the contiguous y rays of the nourishing 

confluent with its surface, as shown in the ; but 
the two plants never come into actual contact, former 
to be an essential condition of ite parasitiem. He says >— 


the t, their outer portions become gradually 
ee nee paw layers upon their surfaces. This in- 
dimensions of the root takes place peri with that 
which it grows; for — layer of wood ted upon 
ing one is deposi upon the mistletoe; and the 
two ts proceeding thus uniformly, the concentric an 
uninterru into those of the mistletoe, and the woody 
coincident, while the roots thus undergo increase and ligni- 
ter portions, their inver extremities, which now lie 

silo nmaihing plant, constantly retain their orig 
And, as far as my own observations go, the life of 
pon these delicate cellular processes. They are, in 
cellular rootlets of terrestrial plants sre to them. 
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through accident or old »% die, secondary ones are thrown out 
jong eye poten pes of ap tay Boon which, after traversing the bark 
2 for s shorter or longer distance, come into relation with the med re 
be of the nourishing plant.’ invariable result of the attachment of 

w! roots of the mistletoe to s 


branch is the increased development of its tissues, 
its vigour, and slowly buries the intruder ; new 
“formed lepers of the wood, and are also resisted 5 
destruction still further outward. The 

; and is found bent at 
But it wrestles in vain with a veritable hydra, which, 
centre, spoiled and occupied its bark, and invaded spew 
that remains, now gradually completes the work x 
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Geology and Mineralogy. — 


THE GLACIAL AND POST-GLACIAL PERIODS, ETC. : 
Sm Cuances Lrext, in his luminous Inaugural Addressas Pre-- 
sident of the British Association Meeting at Bath, in September 
last,* thus stated his views upon these important geological. 
uestions :— 
b “The vast mechanical force that ice exerted in the Glacial Period 
has been thought by some to demonstrate a want of uni 


in 
the amount of energy which the same natural nay put forth. 
at two successive epochs. But we must te ennai wae thus 


reasoning, to bear in mind that the power of ice is here substituted 
for that of ranning water. The one becomes a mighty agent in 
transporting buge erratics, and in scoring, abrading, and poli 
rocks; but meanwhile the other is in abeyance. 

example, the ancient Rhone glacier conveyed its moraines from 
the upper to the lower end of the Lake of Geneva, there was no 
great river, as there now is, forming a delta many miles in 


extent, and several hundred feet in depth, at the upper end of 
the lake. 


“The more we study and comprehend the geographical changes 
: : i 


ct 


of the Glacial Period, and the migrations of animals and to 
which it gave rise, the higher our are raised of the 
duration of that subdivision of time, whi vast when 
measured by the succession of events compri my was brief if 
estimated by the ordinary rules of ical classification. The 
Glacial Period was, in fact, a mere episode in one of the epochs 
of the earth’s history ; for the inhabitants of the and seas, 
cnet met rh oveepeent oe ee ee 
nearly the same, As yet we tachetwamer er A pirmbiewy 
existed in Europe or elsewhere during the peri extreme cold ; 
but our investigations on this head are nalts & ae 


t d their infancy. In 

ay pee of oe Pobainin Period it has been ascertained 
man flourished in Europe ; and in tracing signs of exist- 

dine, fecn the Watorioal aed te thames brs a! , 

and so backward into more ancient times, 

0 Gasimins gregaphien! sete of things, 














caverns has been ter and many species of wild quadrupeds 
. eo 


have di bed of the sea, moreover, has in the 
same been lifted up, in many places hundreds of feet, 
above its former level, and the outlines of many a coast entirely 


“OM. de Vernouil and Louis Lartet have recently found, near 
_ Madrid, fossil teeth of the African clephant, in old valley-drift, 
containing flint implements of the same antique type ™* those of 
Amiens and Abbeville. Proof of the same elephant having in- 
habited Sicily in the Postpliocene and probably within the Human 
, had previously been brought to light by Baron Anca, during 
is exploration of the bone-caves of Palermo. We have now, 
therefore, evidence of man having co-existed in Europe with three 
es of elephant, two of them extinct (namely, the mammoth 
and the Elephas antiquus), and « third the same as that which 
still survives in Africa, As to the first of these—the mammoth 
—T am aware that some writers contend that it could not have 
died out many tens of thousands of years before our time, because 
its flesh has been found preserved in ice, in Siberia, in so fresh a 
state as to serve as food for dogs, bears, and wolves ; but this 
t seems to me fallacious. Middendorf, in 1843, after 
ing through some thickness of frozen soil in Siberia, came 
down upon an icy mass, in which the carcase of a mammoth was 
imbedded, so perfect that, among other parts, the pupil of its eye 
was taken out, and is now preserved in the Museum of Moscow. 
No one will deny that this elephant had lain for several thousand 
years in its icy envelope ; and if it had been left undisturbed, and 
on increasing for —— of centuries, we 
ly expect that the frozen might continue un- 
1 until a second glacial period had passed away. 


“ na pare on the long series of events which occurred 
in the Glaci and Postglacial Periods are indul in, the imagina- 
tion is apt to take alarm at the immensity of time required to 

the monuments of these all referable to the era of 
poet ae the number of centuries 


‘Shieh would otherwise be indispen ple, a disposi 


tion is 


to magnify the rate of change in, prebiieet and in 
eating the and excessive energy: Tt is related of a 
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great Irish orator of our day, that when he was about to contribute 
somewhat parsimoniously towards a public charity, he was per- 
suaded by a friend to make a more liberal donation. In 80 
he apologized for his first apparent want of ty, by 

that his early life had been a constant s with scanty means, 
and that ‘they who are born to affluence cannot easily imagine 
how long a time it takes to get the chill of poverty out pein 
bones.’ In like manner, we of the living generation, when 

upon to make grants of thousands of centuries in order to explain 
the events of what is called the modern period, shrink naturally 
at first from making what seems so lavish an expenditure of past 
time. Throughout our early education we have been accustomed 
to such strict economy in all that relates to the chronology of the 
earth and its inhabitants in remote ages, so fettered have we 
been by old traditional belief, that even when our reason is 
convinced, and we are persuaded that we ought to make more 
liberal grants of time to the geologist, we feel how hard it is to 
get the chill of poverty out of our bones.” 

Sir Charles Lyell added :—‘* 1 will now briefly allude, in conclu- 
sion, to two points on which a gradual change of opinion has been 
taking place among geologists of late years. First, as to whether 
there has been a continuous succession of events in the organic 
and inorganic worlds, uninterrupted by violent and cata- 
strophes; and, secondly, whether clear evidence can be obtained of 
a period antecedent to the creation of organic beings on the earth. 
Iam old enough to remember when géologists dogmatized on 
these questions in a manner very different from that in which 
would now venture to indulge. I believe that by far the 
number now incline to opposite views from those which were once 
most commonly entertained. On the first point, it is 
remark that, although a belief in sudden and general cony 
has been losing ground, as also the doctrine of abru 
from one set of species of animals and plants to am of a very 
different type, yet the whole series of the records which have been 
handed down to us are now more than ever regarded as fragmen- 
tary. They ought to be looked upon as more perfect, because 
numerous gaps have been filled up, and in the formations 
intercalated in the series, we have found many missing <— 
various intermediate gradations between the nearest allied 
previously known in the animal and vegetable worlds. Yet the 
whole body of monuments which we are endeavouring to decipher 


appears more defective than befi 
with Mr, Darwin in rab Todas Syme! 1 
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study them in after 
“Tn reference to the other great 
ef vital phenomena. oc. thin planet, the late = 











or 
term primordial has been rashly assigned. "In 
newest part of this great crystalline series is 
to the ancient fossiliferous or so-called primordial 
rocks which overlie it ; so that it must have undergone disturbing 
‘movements before the latter or primordial set were formed. Then 
the older half of the Laurentian serivs, ia unconformable to 
newer portion of the same. It is in this lowest and most 
ancient of crystalline strata that a limestone, about 1000 
feet thick, has been observed, containing organic remains, These 
fogsils have been examined by Dr. Dawson, of Montreal, and he has 
detected in them, by aid of the microscope, the distinct structure 
of a species of Rhizopod. Fine specimens of this fossil, 
called Bozoon Canadense, have been brought to Bath by Sir 
William Logan, to be exhibited to the members of the Association. 
We have every reason to suppose that the rocks in which these 
animal remains are included are of as old a date as any of the 
formations named Azoic in Europe, if not older, so that they pre 
cede in date rocks once supposed to have been formed before any 
ic beings had been created.” ; 
* But I will not venture on speculations respecting the signs 
of « beginning,’ or ‘the prospects of an end,’ of our terrestrial 
stem—that wide ocean of scientific conjecture on which so many 
sheorists before my time have suffered shipwreck. 









TEMPERATURE OF THE BATH WATERS. - 

nurs Ly in his admirable Address, just quoted, 

laesers owas bes acaba the hot spring and the volcano, adding, 

“the thermal waters of Bath are far from being conspicuous 

sng European hot springs for the quantity of mineral matter 

henson Ker in them in proportion to the water erst as & 
solven : Professor Ramsay has calculated that if the 

seston ipiime and of soda, and the chlorides of sodium and mag" 

nesium, and the other mineral ingredients which they one 
‘were solidified, they would form in one year a square column 

in diameter, and no less than 140 ft. in height. All this mare 

is now quietly conveyed by a stream of limpid water, in an in 

of Practical & 

sisted bes of gheen Serpentine from the inte Geology #1 the 

Samat aras ‘under the microscope, but drawings tO 

3 this structure accompany the specimen. 
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form, to the Avon, and by the Avon to the sea; but if, instead 
of being thus removed, it were deposited around the orifice of 
eruption, like the silicious layers which incrust the circular basin 
of an Icelandic geyser, we should see a considerable cone built up 
with a crater in the middle.” 

Sir Charles Lyell then referred to the temperature of the Bath 
waters—117 deg. to 120 deg. Fahr.—as 
allowing for the great distance of Bath from the nearest region 
recently extinct voleanoes and of violent earthquakes; adding 
that we may well sup that England was often more 
shaken than now ; ate shocks as that of October last, the 
sound and rocking motion of which caused so great a sensation ag 
it traversed the southern part of the island, and seems to have 
been particularly violent in Herefordshire, may only be a languid 
reminder to us of a force of which the energy has been ually 
dying out. Judging from the lines of fault or displacement of the 
rocks, as laid down in the Ordnance map, the Bath springs, like most 
other thermal waters, mark the site of some great convulsion and 
fracture which took place in the crust of the earth at some former 
veriod, perhaps not a very remote one, geologically speaking. 
Vith respect to the discovery of cwsium, rubidium, thallium, and 
indium, it is impossible not to suspect that the wonderful efficacy 
of some mineral springs, both cold and thermal, in curing diseases, 
which no artificially-prepared waters have as yet been able to 
rival, may be connected with the presence of one or more of these 
elementary bodies previously unknown ; and some of the ne 
found ingredients, when procured in larger quantities, may furnish 
medical science with means of combating diseases which have 
hitherto baffled all human skill. Sir Charles illustratively stated 
that the spring which rises through a lode in the Wheal Clifford 
Copper-mine is hardly less copious and somewhat hotter than 
those at Bath ; and, in spite of some facts which seem to point the 
other way, Sir Charles believes in “a relationship between the 
action of thermal waters and the filling of rents with metallic 
ores”—between hot springs and mines; and that, al 
| ob are generally barren of metallic bodies, it is because 
their ascent they have precipitated them in veins on the walls of 
their channels. Another function ascribed to h thermal pro- 
cesses is the metamorphism of sedimentary uced, not 
by intense heat, but by a less raging subterranean 
by water—a moderate opinion supported by the Roman 
at Plombitres, showing that hot mineral springs, constan’ 
ing on various kinds of stone, may effect chemical changes 
‘ore sus: The force of the action of hot in 
interior of the earth is incalculable. To it may xt 
upheaval of strata which, as evidenced by marine shells, is 
where so obvious as in Wales, where marine shells were in 
place upheaved 1360 feet above the sea-level, ¥ 
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nothing whatever is left on the 
strim which accompany their polish. 
In <a a glacial drift is seen, composed of angular, rarely 
rounded, fragments of quartzite and clay slate, imbedded in a 
tough clay, resting on the surface of the polished rocks. This 
detrital matter is auriferous, but the large amount ges 
angular fragments of rocks would render it very difficult to 
wash, even when it occurs in situations where water could be con- 
yeniently obtained for sluicing. 





GLACIERS IN SCOTLAND. 

At the Geological Society a paper, by Dr. J. Young, has been 
read, in which he adduced evidence for his belief that — 
formerly existed in the high grounds in the south of Scotlan b 
The heights bordering the counties of Peebles and Dumfries were 
stated to contain well-preserved remains of a group of eer 

ing to a later period than the boulder clay, and — 
which have been already alluded to, by Mr. Geikie ané bee 
Chambers. Dr. Young grouped the several hills into r 
the Broad Law range, the White Coomb om 2 —_ 
Hartfell—from which certain glaciers formerly descended in 
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found to balance in depth the wearers of 
anticipation has been for in the 
lantic, between America and Africa, have shown depths of more 
than 40,000 ft. If these measurements be reliable—for there ix 
some reason to doubt them—the depth beneath the surface of the 
sea at certain points far exceeds the heights of the loftiest 

tains above it. Anotber and still more startling result of modern 
research is the fact that, in dredging the bottom of the North 
Atlantic Sea, living star-fish were brought up from 
mile and a-half, and were alive, even preserving their colour, when 
examined on the spot by Dr. Wallich,” 





PROGRESS OF GEOLOGICAL RESEARCH. 

Proressor Puitiips, in his sectional address to the British 
Association, has observed— The age of geological discovery is 
by many persons thought to have passed away with Hutton and 
Werner, Humboldt and Von Buch, Smith and Cuvier, Conybeare 
and Buckland, Forbes and De la Beche; and regard as 
almost final the honoured researches of ick Murchison 
and Lyell. Yet in this very district (Bath) the most 
examined, perhaps, of all the richly fossiliferous tracts of 
eur friend Mr, ©. Moore is finding a multitude of interesting 
forms of life of the later triassic and is thus enriching, in an 
unexpected manner, the catalogue of fossils in Britain. Nor is 
the practical application of our science less actively exercised. In 
this very district Mr, Sanders has just completed that admirable 
survey of the strata on the large scale of four inches to a mile, 
and showing every field, which is suspended before you. Sir R. 

the 


Marchison has informed us of the further of extension 
of coal under the permians of Stinghamshire: and at this very 
Mr 


: ivi 3 into two classes, R é 
F the valleys ; and he further divided the glaciers into Nir. * meeting we receive through the same nel, from Mr. M ‘Kenzie, 
; hi } " “ Pe d the solitary. ; t me ¢ 
ii deweibod toy anagon vn Aas ae the masses of detritus, ae of = pew bed of coal in — 
eich he epedideced to be glacial débris, contrasting their ae feet thick and of geod qusllaga. te of coal, the bed being 
y 4 “ . . 
wis thse ote fice of rar Sy orang mg wah, | Nohing iter ste tan the sre of rent sre 
any in cations of giaciers & logic istory P yet weenie lol Fn 


istri in addition 
obscured by the prevalence of peat in the district ; but tn 
to the moraine matter, Sealine surfaces and ‘‘roches mouton- 
nées” are occasionally seen. 





GREAT HEIGHTS AND DEPTHS. 


we 
large addition made to this hi 
fossiliferous beds of St, Cesena tech oh aaa 
fauna is enlarged, and the means of com: 
mesozoic life Fp eres by some hundreds of 


some genera of the older, and ae 
director of the Netioual Barvey hee desien Wane ieaiee be 


al address to the in England and Wales « diawert pur on he'map aad ¢ dealt 


Sm Ropentcx Murcutson, in his section 


Association, passing in review the great geographical Lo name. 
—, : fearteen years and now in progress, said— A the facts put in evidence 
of the past of the ya havi been estimated to Smone ofthe hadend by 
fl, we thus learn that the northern frontiet great change and systematic diversity as remains of 
Tndia exceeds in altitude the loftiest. peaks © © and animals. By appeals to these innumerable witnesses | 


: whole height of the highest mountain in 
been supposed that some depressions in the oosan woul Ye A 
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they were produced ; if we know, not the true rate, but the limits 
within which it must have operated, the result of the calculation 
will have a corresponding uncertainty ; if we have no knowledge 
of the rate, calculations are out of the question. 

‘* Tn applying this general view to the history of the byte Bao 
losophers of eminence in physical science have loyed 
considerations and obtained a variety of results. conclusions 
of two eminent mathematicians which have lately er 
be cited with advantage. A careful computation by . 
Thomson, on selected data, which determines the rate of 
of earthy masses, assigns 98,000,000 years for the whole 
of the cooling of the earth’s crust from a state of fusion to its 
present condition ; so that, in his judgment, within one hundred 
millions of years all our speculations regarding the solid earth 

4 must be limited. On the other hand, Professor Haughton finds 
from the data which he adopts, 1018 millions of years to have 
elapsed while the earth was cooled from 212 deg. Fahrenheit to 
122 deg. Fahrenheit, at which temperature we may suppose the 
waters to have become habitable ; and 1280 millions of years more 
in cooling from 122 deg. to 77 deg., which is assumed to represent 
the climate of the later Eocene period in Britain. 

‘*Computations of this kiod cannot be applied, ex on the 
large scale here exemplified, and they lose all their in the 
eyes of those who deny the general doctrine of a cooling globe. 
Much as these periods exceed our conception, appear to be 
in harmony with the results of astronomical which con- 
templates spaces, motions, and cycles of periods too vast for words 
to express, or numerals to count, or symbols to 
greatest difficulty in obtaining trustworthy resulis as to 
time is found where it was least expected—among the later cmno- 






Late researches, archsological and partly geological, 
‘ois in England and oe have been held to prove the ~ 
temporaneity of man and the mammoth . Ss seme oer < 

been too confident in our bene! : 
I eee Sea oes —- posterior to, and strongly marked off 
> ad af the cavern bear and the woolly rhinoceros .. Did tho 
races of hywna and hippopotamus remain inhabitants of arity 
D ntivel me mm epoch, or was man in age er 
p iplerys oon he earlier than history and tradition allow 
The cleat opinion seems to be that, aa variations of the ow 
of li are extremely slow in existing nature, for every A ra 
considerable change in the predominant types of ean , ae 
animals, very long intervals of time must be allowed to wed 
ne it in one thousands of years of — - rie mm * 
ateri appened in our wild plants © 
ee a oe or domestic birds r agh arya 
it is evident that no considerable Ror sege a ae es . 
arise causes are now in action wise @ | 
i pte not pray vines Ho in our chronology. Estimated 
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cor - ivable— - zoic deposits from rivers and lakes, and on the variable shores of 
4 this way the antiquity of the | ot ed yoru nie be  F _— the sea. This is the more disappointing, because within this period 
not to be counted by — tenting of men whose individual falls the history of the human race, Great physical change is the 
| compassed by the uo —_ con histories and traditions, inevitable antecedent to extensive glaciation and abundant disso- 
: age lees than a century, and w ph mw peavey lution of ice round the mountains of the north, Astronomical 
however freely rendered, a mee of a me ed to view it, is vicissitudes returning in cycles of long duration, changes of level 
H whole human period, as we Ss time ; yet in all those innu- Pin land, ex ns and contractions of the sea, 
' ‘but a unit in the vast sum © seated in the same particles currents of the ocean, alterations in the prevalent 
e merable the same forces were | vailed in inorganic and and quality of the winds—whichever of these causes we assume, 
a Muatler ; the same laws of combination prevailed ft whe au =| and however we combine them, it is evident that we are appealing 
&: in living bodies ; the sume genera} janete in their ever-changing i order of nature and the present measures « ok 
ie faces or governed the masses ects are performed in time, a = Neate Some other combination of natural agencies, Sa 
, paths round the sun. All natur — son to the time. Sedeie gen physical energy. The conclusion is "Oh a 
and when the agency is uniform ir Fhe law of its variation prebechd ae Game accept definite periods Sr phanamiain Be 
‘And though the agency be ned in producing a ven effect can be : conditions not yet really determined. sl leas) 
Lacoste BF ealoniation . Geological of avery order —_— was y 
determined “ the u moun POSSILS OF THE CAVE OF sie 
in terms of tude, as the uplifting © Norms | BRUNIQUEL, 
cng oar errata, the numerical changes of the oa } Proressorn Owen has described to 
‘The time required to produce these effe 


large and valuable of Boast 
“ire know at what rate in time, whether uniform oF ny 4s ras 











among 
remains of a reindeer and of two kinds of extinct deer, a few re- 
mains of red deer, the extinct Bos primigensus, and many other 
species. About 80 per cent. of the beasts killed for food by the 
primitive inhabitants of the cavern consisted of a large variety 
of the reindeer. The Vicomte communicated with the French 
Government, who treated his communication with neglect. He 
then addressed a letter to the British Museum, when Professor 
Owen visited the cave, and satisfied himself of the value of the 
discovery. Meanwhile, the visit of Professor Owen stimulated 
the French authorities, and Professors Milne Edwards and Lartet 
were despatched on a commission of inspection. T hey also recog- 
nised the value of the discovery ; and presently an offer was 
made from the French Government slightly outbidding that 
which Professor Owen bad made. The Vicomte de Lastic 5t. 
Jal honourably adhered, however, to his verbal treaty to the 
. This large collection of fossils—some 1500, many 
still imbedded in the calcified mould of mud in which omy were 
found, beneath the stalagmite—is now deposited in the ~~ 
Museum ; and the history of these specimens is being carefully 
deciphered by Professor Owen, who will, it is understood, find in 


* them materials for more than one contribution to the history of 


fossil man. 
This communication described the cavern and the human re 
mains; & naeesiom, the back part of a cranium, and the jaws 
and teeth of adult and young individuals were specified. The 
cranial characters were compared with those of the skull from 
the Neander-thal, and that from Engis, valley of the oma 
also with the crania from the lake-dwellings and ancient bu : 
of Switzerland, described in the Crania Helvetica © 

‘ His. The 
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MM. Garrigou, Martin, and Tratat, ina cave at Bruniquel, in 
company with those of the reindeer, an’ rhinoceros, _ 
horse, wolf, dog, fowls, a large bird, and two species of 

The reindeer is stated to be characteristic of the age of the cavern. 
In relation to the four divisions established p M. Lartet for the 
quaternary epoch, it is considered that the filling of this 
vation may be referred to the third palmontological epoch. The 
presence of cut flints, broken and worked up bones, arrows, &., 
as well as the large quantity of charcoal disseminated at various 
depths throughout the cavern, are said to be amply sufficient to 
prove the existence of man in those remote geological times, and. 
that he was a contemporary of certain forms of mammalia now 
extinct. For further details we must refer our geological readers 
to No. 25 of the 67th vol. of the Comptes Rendus of the French 
Academy of Sciences. Thus, human jaws of the same type 
(brachycephalic), dating from three different geological epochs, 
perfectly distinct from each other, have been found, at Aurignac, 
beside the Ursus spelwus ; at Moulin-Quignon, beside the Elephas 
primigenius ; and now at Bruniquel, beside the reindeer, 





THE FOSSIL ELEPHANT OF MALTA. 

More remains of this animal have been discovered by Dr. 
Leith Adams, F.G.S., in extensive excavations lately made by 
him among the cavern deposits and breccias near Crendi, The 
small size of its teeth, and other characteristics, leave no doubt 
that it was a distinct species, of pigmy dimensions, and supposed 
not larger than a lion, 





FOSSIL MUSK-OX (OVIBOS MOSCHATUS), 


In the valley of the Oise, near Paris, Dr. Eug. Robert has 
found a portion of the skull of this animal—a most interesting 
discovery, which has been brought under the notice of the 
of Sciences in a memoir by M. Lartet. Here is, then, an i 
now retired to North America which formerly lived in quaternary 
Europe. We now know that the reindeer, yet more arctic in its 
migrations, at the same epoch flourished at the foot of the 
and the same may be predicated of other animals now denizens 
extreme northern countries, ‘‘ How,” says M. Lartet, “have 

i distribution of these animals 
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ed, is, as a whole, in position, But the great per- 
fection of the i lies in the completeness of the four limbs, 
paddies, of which not only are nearly all the numerous bones 
preserved, but they are all, except a few of the ultimate small 
ones, perfectly undisturbed from their original arrangement and 
ition. This magnificent specimen has been purchased 
by the authorities of the British Museum, 
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GREAT DISCOVERIES OF COAL IN BRAZIL. 


Am the Manchester Geological Society, an announcement has 
been made by Mr. John Plant, of the Salford Museam, respecting 
the discovery of three extensive coal-tic ids in Brazil. Mr. Plant 
gaid that his brother, Mr. Nathaniel Plant, was the State geologist 
in Brazil, and he had lately forwarded a description of one of 
three coal-fields, which were the first that had been discovered in 
Brazil, Mr. N. Plant, in 1362, fitted out an expedition to the 
districts of Rio Grande do Sul, and there discovered a large coal- 
field, which had been named the Candiota, extending over about 
150 square miles. The second was on the Rio Ratos, extending 
over t 50 square miles; and the third was in the province of 
San Catharina, extending over about SV square miles, 





THE NILE. 
Mr, Jouy Hoss, F.R.S., has read to the Royal Society of 


Literature “On the Knowledge which the Ancients pos- 
lt of the Nile,” and “On some old Mape of 


1 which the Central Equatorial Lakes are laid 
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and white goods—ic., slaves and ivory. Mr, Hogg, 
every praise to the intrepid explorers, i 
for their discoveries in those regions, ; 
gallant passage through Africa from Zanzibar, on the Indian 
Goesn, to the months of the. ile ke he ee an 

in fact, that there are many important problems to 

as regards the geography of the coasts of the equatorial lakes— 
the rivers flowing into and issuing out of as the 
mountains and high lands there supposed to extend themselves. 
Mr. Hogg points out, in respect of the actual discovery of the 
sources of the Nile, that the river Ki é, and the 
bouring but more western “stream called ‘Ingézi Kagéra,’ as 
far as is now known for certain, being feeders of the N 
Lake, are two of the sources or head streams of the Whi' Nile 
and also that ‘‘the only other head streams of the Nyanza, as 
yet partiy known, are the river Muingwira and Jordans Nullah, 


at its extreme southern creek,” 


= 
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ANTIQUITY OF MANKIND. 

Mr. W. PenGetry has read to the British Association his re- 
searches ‘On the Changes of Relative Level of Land and Sea 
in South-west Devonshire in Connexion with the i of 
Mankind,” leading him to the conclusion that there are of 
human existence in times of higher antiquity, not that 
of the cavern bone-bed but that of the Betula narra on Bovey 
years Man, he says, has witnessed an Arctic flora in Devonshire, 

seen engulfed rivers carry into caverns their osseous 

and in bo ar less ancient he may have collected shell-fish on 
the old sea- now 30 ft, above the reach of the highest 
and hunted the mammoth in a forest over which our nied 
of war now ride at anchor. Mr. Pengelly, in conclusion, pointed 
out various remains of articles, apparently of human workman- 
ship, found deep in the soil of bone-caves and other places, which 
proved the vast antiquity of man. Mr, Evans was convinced that 
the flint produced was the work of man, and not of nature. It 
had evidently been fashioned into its existing shape by blows from 
some instrument such as a hammer ; there were distinct marks of 
nt: hae 

. Symonds said he had visited the district in with 
ir Chashes Lyell and Oclonel Wood, and Shale onaeaenaiin 


entirely in accordance with those of Mr. ly. con- 
fomnaivey evkdenon ct ahs tradhot fe edocs Rahn : 











approximate! 

6400 years . He refers these dates to particular points in the 
Roman,” “bronze,” and “ stone” athok so that the earliest 
trace of man in this delta is between 6000 and 7000 years old. 
No stone implements occurred in this mound. The age of the 
whole is estimated at 10,000 years. Mr. Labbock re- 
commended a small grant from the Association to enable M. Merlot 
to investigate the ‘‘ Roman Layer.” 
Antiquity of Man is the subject of two papers read at a 
meeting of the French Academy of Sciences, and reported in 
Comptes Rendus, Vol. \viii., No. 70. M. Husson, after reporting 
researches in the neighbourhood of Toul, in the Alpine dilu- 

yium, comes to the conclusion that man has not preceded that 

deposit. In another paper MM. Garrigou and Filhol advance 
reasons for proving that, as the reindeer and man have been proved 
. to be contemporaneous in the centre and south of France during 
the diluvial epoch, so also the cave bear (Ureus speleus) must have 
| existed at the same period. They state that there is sufficient 
| that the bones of this animal which are found show marks 
r of the handiwork of man, having been formed into rome 
: 


F 


hammers, other tools, made with « certain amount of care. 
tis of the fractures of these bones have been care- 
fully studied by the above-mentioned eminent observers. 









CBANNOGES, OR LAKE DWELLINGS IN IRELAND. 


' of 

Mr. Krxanan has discovered, far below the resent level 
em proofs the existence of Human itations, and 
oom a of as “enveloping with their 
‘ormer days,’ which the fisherman, 
g slong the banks, beholds in ‘the 
The crannoges consist of circles 

and - ‘flat stones. Man 

ee ee cae were long ints found, 
ae | ornaments implements ; and, what 
‘as tending to show how lately such crannoges 
‘used as human dwellings, even a brass crozier, in- 
r, a battle-axe, a gun-barrel, and @ hammered iron 
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vessel, Dwellings would appear to have stood round a common 
fire in these crannoges. 

Similar discoveries in Ireland, in 1863, were announced and 
detailed in the ‘Column for the Curious,” in the [Uustrated 
London News. 





‘ 
THE STONE RECORD. 

Cotonrt Greexwoop has addressed to the Athenawm the 
following interesting note’:— 

“ A creator without a creation is scarcely more contuatioteny Bas a crea- 
tion without creatures. And reason and analogy teach us that the first 
strata were formed on this globe, its land, air, and waters must have teemed 
with life. As strata result from slow aqueous erosion and 
sands of years or thousands of ages must have during the fo 
of the first strata; and it is as contrary to the Mosaic sccount as it is to all 
reason and analogy, to suppose that the Almighty Creator should have left his 
magnificent work, this glorious globe, to swi through space ‘ 
ages, What evidence have we that land ani of the hi order did not 
exist from the first? Why, that we do not find fossils of animals in sea 
strata. This argument is, as I have said, as childishly absurd as if 
had told us that America had no lend animals on it, he had 
the sea, and had found no remains of them. Tarde , 
is satisfactory, af last, to find Sir Charles Lyell at Bath sa that he 
with Mr. Darwin that the stone record is ae i 

a main 


i 


on this fact, and on the reasons of this fact, is foun argument, which 
runs through the whole of ‘ Rain and Rivers,’ in which « is headed, 
‘ Man may have existed in the Silurian Period.’ This was in 1857, 


long before ‘The Origin of Species,’ or the French river-terraces, or the 
Danish shell-mounds, or the Swiss lake-villages, or ‘The Antiquity of Man’ 
were heard of. The two great however, have taken one step in the right 
direction. But they will have fo jabba & great many more.” 


FLINT IMPLEMENTS, 

Tux finds and contributions during the past year have been nume- 
rous and important. 

Mr. Prestwich has read to the Geological 
Implements of Abbeville,” illustrated by numerous specimens e 
coloured section of the site of the discoveries of M. Boucher de Perthes, 

Mr. Prestwich has explored: thus he was able to fully the 

logical history and tion of the,remarkable flint imy and pe a 
remains there found, whereby Ne himself was gradually and thoroughly con- 
vinced of their genuineness and antiquity. He expressed his own conviction 


of the diffloulty of determining the 
isteeraae > Keck, ing eae of these inglomante, ance i aan 
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malia and various kinds of reptilia. He had discovered in 
beds many that had never been 
had s led in oy ee 70,000 teeth of 
alone in the rhetic bed. 
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r. Moore then made 


ist 
| 


; with regard to the ironstone that is to be found in the neigh 

knives, — 
the which 

presented ing 40,000 acres 


by 30,000, the quantity of ironstone might be 
its quantity converted into iron, and sold at 
price, would more than pay off the National 
produced specimen stones from the neighbourhood of 
containing fish, When one stone was as open, not 
, the cuttle-fish discovered, but the inky fluid—the 
covered as in a fish of the same kind that might be taken out of 
the sen at the present day. He then produced a specimen of a 
fish about the size of a salmon, of six or seven pounds’ 
So perfect was it in shape that but for its colour it might have 
been handed by mistake to the cook to dress; yet it must have 
been millions and millions of years since it lived. 
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to certain rolled flints. 
Flint and Fossil] Mammalie have been discovered together by 
. J. Wyatt, at Summerhouse Hill and Honey Hill, near Bedford; by Mr. 
between Soathamptos and Gosport; sod by Dr. HP, 
at Fisherton, near Salisbury, In = paper read st» reeceting of 
Society, Mr. Wyatt described in detail a section, showing that 
to support Mr. Prestwich’s opinion respecting the formation of 
In a paper on the other discoveries, afer deserting the iny 
near Sout pton, and having shown that their condition is 
that of the materials composing the gravel capprm 
cliff, Mr. John Evans proceeded to review the evidence of the 
of these remains, which rested mainly on the circumstance t 
e those of Reculver, are of fluviatile origin, although now abutting on 
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EARTHQUAKE AT ST, HELENA. 


manner he described the Fisherton implements, and the TweEre has been read to the logical - we “On 
ee Roe whe they wore ebtained The relation of the nigh-love the I oh Daithidiiel ‘eb Rae not by Lan gil C 
ears os Tech he a oo he getogelenture f e evra pete te 
She alley of tne Avon ean described; lists of the fowls (including thé fourth thet has ccourred during the two conteries tanwed 
spummnaiie and as and sad freshwater shells) being also given, Mr. Evans been in the occupation of the island, occurred at about 4h. 
came to the conclusion that the fossils bore evidence of the climate, st the 


ce 


10m. a.M., on July 15th; and in this paper Sir C, Elliot 


time when they were deposited, having been more rigorous, at any rate ~ scribed the nature of the shock and the circumstances attending it. 


the winter, than it now is; and to this cause he attributed the comparatively 
greater exca j t t-plioeene rivers. 
Flint aE Eocevaned in 8 depeck near Stroud daring the exeava- 





bourhood, One landed proprietor held 40,000 
which for agricultural purposes was useless, but 
ironstone throughout its whole extent, Multiply 


Hy 
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a reservoir, have been reported at s meeti of the Gealogieal es ; EARTHQUAKE IN MEXICO, 
by Mr. BE. Witehell. About two feet from the su aoe, bo Sree a de = : Mexico was visited by a terrific E he on dhe Seal 
uf, containing land-shells with » few {reah-wat. et rte, and in the Over October last. In the capital the aecillations, which were first from 
earth a few of rade pottery. As the deposit is situsted on, Mee north to south, and then from east to west, were followed by that 
spur of a bill mean wparated oe ee Seer SS ode — acne which renders such so formidable. 
and as Mr, W considered ote dagger ey, om sed by ® inod- Some old buildings in the suburbs fell to the ground, but no loss of 
that it bad been formed in » pond or. lake, the downflow into life took place. At Puebla the 
that # uences were more serious, 
slip from the odneing «dam thes stogeer ed London A letter from tha’ he Sra 
pore sage seg neig springs. —Ilastrat rom that town, dated the 3rd, states that the earthquake 
News. lasted from twenty-eight to seconds, The cupola and a 
oot Oe ee church of San-Ai the sculptured 
LAND. ield in front o palace, a portion of the convent of San Juan 
| HOOT OF Niivered to the Bétish Association an de Dios, pnd a large number of houses, all fell to the grounc 
Mr. C. M has deive South-west of England, illustrated paar yr Saghicwer rte mabe lserendey pent on x 
address on the Geology 0 ‘it Mr. Mi stated that he a were taken to the more or less 
by a map prepared by Mr. am a clay that had not severely earthquake was felt with more or less violence 
had discovered a new kind o nas bopper od of Frome ; on the whole line of the wots fee Ved ee 
ee Sd al he had been able to obtain more than poner sar der Bewiren Fem mes L A com 
 inillion of organisms, in addition to twenty-nine types of mal t damage was 











the direction from N. to 8., but the 
motion was small. The shock at 1h. 35 min. 20sec. was the 
The sensation of motion, however, was feeble, bei 

more like a tremble than actual movement. The night was cloud. 
leas, foggy ; wind, N.N.E., the air perfectly calm, with severe 
hoar frost, the temperature being 20-2 deg. in the air, and only 
17‘3deg. on the grass. — &. J. Lowe, Observatory, Beeston. 

On Au 21, the town of Lewes, Sussex, was visited in the 


peony wi a severe sbock of earthquake. Mr. Wingham 
writes 


the Crown Hotel : “I was awak 


ened by a very loud 


report, resembling 


an explosion, and the oscillating of my house, 


ther with my bed and all articles in my room, which were 


kept in a state of vibration 


for quite a minute after the shock. I 


immediately jumped out of bed, tu 


red on my gas, and by my 


clock the time was 1.27. I looked out of my window, and all was 
still, fine, and starlight. The same effect is described by others 


ape Ao tng I have heard to-day from many persons of 
their veral of them getting up to discover what was the 
matter, all being very mach Fightened. Since eight o'clock to 
had thunder, and a quantity of rain fallen. It 


In the Times, September 20, a Correspondent writes from 

, near Hazlemere—‘‘ The inhabitants of 

were all surprised last ig a * violent, shook 
occurred at 10 minutes to 10. whole house in 

i : y and thane wao.s sund sae 

had fallen from a height on to the floor o room 

body had fejike somebody falling out of bed. On m 

serivel at the inn where I slept, some quarter of a mile distant, 

that the same phenomenon had been experienced there, and 
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similarly affected, There was rain in the and 
mysterious lurid appearance in the at sunrise, thunder- 
clouds ing about. Tole vilege bs conan EW See 
mere, at the foot of Hind Head, in Hampshire.” 


ae 





VOLCANO IN JAVA. 

In Jan last an Eruption of the Merapi and 
place. ‘All the towns in the neighbourhood were buried 
canic ash and lava ; the former was even carried to places 
miles distant. The little village of Blitar was destroyed. 
sugar and tobacco crops ruined. Some 350 were lost. 


“ 
it 


i 





NEW VOLCANOS IN THE MOON, 

Messrs. T. W. Wesp and W. R. Birt, while studying the 
surface of the Moon on the 18th of last May, discovered two new 
small Craters in the single volcanic crater to which the name 
Marius is given by MM. and Maedler, and who, in 
of the crater as figured in their map, say that the interior is quite 
simple, which certainly indicates the absence of terraces and 
secondary craters. Messrs, Webb and Birt, therefore, infer that 
the two new craters have been formed within the last thirty 
years. ase 


FINE FOSSIL, 

A REMARKABLY fine fossil head of Elephas primigenius has beet 
found in the Pleistocene sands and clay at Ilford. The upper 
molars remain in place, and both tusks have also been preserved, 
one still in the socket, but seemingly having been twisted round 
by the weight of the head, when the fleshy tissue of its attach- 
ment had decomposed, and before the skeleton was. em- 
bedded in the soil. The tusks are of spiral curvatare, and measure 
along their median line above 10 feet 6 inches in length. No 
=< : skull of the trae Mammoth has ever been 

on , hor anything comparable with this important example, 
key pein are aware, except it may be the fine fossil elephant 
in the Chichester Museum, a specimen of which we have heard, 
but have not seen. The present specimen in scientific value can 
are glad to add that {t bam by the promptituds of le, Wale 
of 
while to Mr. Davis, was despatched by the Museum at 


ties to extricate this gigantic fragile 
earth of the + much 


task.”—A 
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‘SPECTRA OF SOME OF THE HEAVENLY popirs. 


A paper has been communicated to the British Association, 


Dr. W. A. Miller and Mr. H possessin, rere rHy el | 
from the extraordinary teen. ceased : and especially for 
the information obtained by Mr. Huggins, by spectral analysis, of 
the constitution of certain Nebulm. facts obtained were of 
three classes : those relating to the planetary spectra, those of the 
double stars, and those which were Mr. Huggins’s entirely, of the 
of nebule. The latter are the most remarkable of any re- 

sults yet obtained. There are various kinds of nebulw ; but their 
faintness is such that, but for the singular peculiarity of 

ir light being nearly monochromatic, or but one degree of re 
me only, it would be impossible to examine their spectra 
atall. The nebulm which Mr. Huggins had observed are six of 
these planetary nebulw, besides about an equal number of nebule 
with a more or less distinctly brighter luminous centre. The in- 
tent of the inquiry is, what is the condition of the nebulous matter ? 
Is it highly gaseous, expanded to an enormous area in space, or is 
its luminosity caused, as some have considered, by myriads of solid 
masses coming into collision, and thus that their heat and light are 
revealed by the telescope? Mr. Huggins’s observations tend to show 
that in some, at least, of these nebuls there is no solid matter at 
all. Some of these bodies noticed by Herschel are very uniform 
in illumination, and even by Lord Rosse’s telescope cannot be 
made to show any signs of being resolvable into clusters of stars. 
The nebule $7 H iv. in Draco, 6 2 in Tauri, 73 H iv. in Cygnus, 
61 H iv. in Sagittarius, 1 H iv. in Aquarius, and the anoular 
nebula in Lyra, have been observed. In 37 1 iv. there is one 
band of maximum brilliancy between 4 and F, about one-third of 
the distance from b, which closely corresponds with the brightest 
line in the spectrum of nitrogen ; and nearer to F is another line 
near to, but not coincident with, one of the brightest spectral lines 
of Barium. ‘There is a faint line at F seemingly due to hydrogen. 
‘Herschel has stated that the mass of one of these planetary nebulw, 
if distant from usas far as 61 Cygni, would fill a space equal in 
diameter to seven times that of the orbit of Neptune ; and hence, 
were it not that the light was concentrated a, ee a single 
line, its examination would not be practicable. the light of 
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A FALLING STAR, = 
Seen on the 6th of June, 1864, was thus described by 
Coulvier-Gravier in 8 communication to the French . a 
appeared about 9h. 56m, in the morni between the crown and 
the feet of Hercules, and, proceeding from 8.S.E. to N.N.W., 
disappeared, after a course of 100 deg., in three seconds, between 
Alpha and the Goat and the bow of Perseus, It was meteor of 
the first class, but not so large as the full moon. It maintained 
its white colour throughout the time, and its train was compact 
and nearly white. Just before the end of its course the star broke 
up into three fragmenta, which still retained their whiteness. At 
the time of its appearance an intense storm was raging in the 
southern extremity of the horizon, and the brilliancy of the in- 
ceasant lightning was diminished by that of the meteor, 





A MACHINE FOR CATALOGUING AND CHARTING STARS, 
Invented by Mr. G. W. Hough, of Dudley Observatory, U.5., 
is described and figured by him in the American J of Sei 
No. 118. He believes that his apparatus is the first 
to record accurately, by nochionioe! Stim the right ascension and 
declination of a star at the same instant. We must refer our 
readers to the valuable journal for the details of the construction 
and application of Mr. Hough's instrument. 





LARGE FIRE-BALL. 

M. Lespravutr has to the French 
the bursting of a Fire-ball on the 24th of 
letter from Mont-de-Marsan, published in the it was 
stated that on that day, at 20 minutes past 12 p.m., a fiery 
globe of the size of a bomb-shell had burst in the vicinity of that 
town with a violent noise resembling the simultaneous report of 
20 pieces of ordnance. This noise ten seconds ; the direc- 
tion of the bolts was from north to south; but the phenomenon 
could not be observed in all its splendour because the sun was very 
brilliant, and not veiled by the slightest cloud, 





NEW COMETS. 
A New Comer was observed by M. Biicker, nae 


Berlin, on Jan. 1, at 283 i 
Gealssiien... Brgscomant-tet neteneeanaraa nin 


Mr. G. : : 
discovered 


paring ther wilh Wows glover by ened e Gie eeu 








have been very brilliant if its light had not been 
iminished by that o 
the earth, in he oi 
swept throu 
long, boats a 

a development of fifteen 
nary for a comet's tail. 
lowed this comet with 
July 30 the comet resem 
was badly defined and eccentric. 
t of a star of the fifth magnitude, 


As it passed between the sun and 
t a little inclined upon the ecliptic, its tail 
and, if it had been sufficiently 

To do this it must have had 
—not an extraordi- 
MM. Bruhns and Engelmann fol- 
fractor till Aug. 15. 
wity, and the nucleus 
On the 3lst it possessed the 
and was seen with the naked 
M. Donati analysed the 
wreeived several remark- 
the spectrum in No. 1488 
M. Donati and Toussaint 
i have published the ele- 
tronomer discovered the 


— 


the terrestrial orbit ; 
we reached the earth. 
nm millions of kilometres- 


the Leipsic re 
bled a round nebuk 


m apparatus, and 
that he has figure 





by the American aatro- 
has received the name of 
us and Thetis, and, according to 
as. The same astronomer, 
discovered independently 


Planet (No. 79), discovered 
nomer, Mr. Watson, 


f the Graces, by Ze 
wt , on Jan. 12 last 


hhtieth of the series), of the re 
ts of Mars and Jupiter, was dis- 
the Government astronomer of 
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A New Planet, discovered by M. Tempel, at Marseilles, at 
eight P.. on Sept. 30, has been named after Terpsichore, 





WATERSPOUTS, 

Ow Sunday morning, August 29, 1864, about half-past mine 
o'clock, says a Correspondent in the Times, the town of Brighton 
was visited with a severe thunderstorm, during which a distinet 
waterspout was visible at sea :—‘‘ The storm came over from the 
westward with an intense blackness of cloud, thander haying been 
over our heads for about half an hour previously. It reached 
the east side of the town about half-past nine, and burst with 
terrific fury almost instantaneously. A few minutes before this 
took place a dark blue waterspout was distinctly visible about 
two miles out at sea, which rapidly arose from water like a 
thick cloud of smoke from a chimney and joined the dark clouds 
above. There seemed to be several other smaller connections 
with the sea, but by this time the atmosphere became so thick 
and dark that the separation of the clouds and sea was not dis- 
cernible, The downfall of hail was terrific, the streets being 
quickly covered with ice, I picked up one piece, which was as 
large as a sparrow’s egg.” 

The bark Jane Doull, Captain Smith, had an 
narrow escape from destruction by a waterspout at sea. She 
Bermuda on Sunday the 14th August, and shortly after, the wind 
having fallen to a dead calm, she came to anchor off the Great 


Sound. ‘‘ Next morning a dull reins ae could be 
heard. We next observed, about five miles from us, a cy’ 

column reaching from the sea to the altitude of 500 Around 
this cylindrical column the wind seemed to be ing with 
the force of a volcano. A smaller one, which aboat 
this time, was apparently ‘swallowed’ by the larger one. The 
great line of black clouds solemnly advanced on each wing of 
the spout, which dropped down its mighty weight of water on the 
sea, while the winds madly rushed it towards us. The sea was 
lashed into great waves ; waters poured, and bubbled, and rose. 
in swaying masses over six feet in hei The awful column 


advanced. Not one on board the shi danger, 
knew that nothing could save us if ark a eae og bey 
_ God it burst about thirty yards from us, and the last remnant 


i 


ci 


Tn our compound it was 6 

thing moveable before it. Our house is enc 

in, but those who were lower had the water in | 
Ss 











GREAT STORM AT CALCUTTA. 

Ox October 5th, a terrible storm took place at Caloutta ; two 
hundred ships were blown from their moorings in the Hooghly ; 
some were wrecked, and many driven on shore. There was great 
loss of life ; the huts of the natives were nearly all destroyed ; 
churches were blown down, and the cathedral injured; trees 
uprooted, and the Botanic Garden destroyed. 





GREAT FLOODS AT MELBOURNE. 


A ConnesronDEnt writes from Melbourne, December 26, 1863 : 
—“ Such scenes as for the last ten days we have witnessed in the 
bourhood and suburbs of this city are without precedent in 
the memory of black or white inhabitant. On Monday, the 14th 
inst., the weather which had been for some days previously some- 
what unsettled, culminated in one of the fiercest and most pro- 
gales of wind, at irregular intervals rising to the strength 
of « hurricane, ever known along the Australian coast. Accom: 
panying the wind was such a deluge of rain that speedily several 
of our lower streets seemed converted into rivers, and the river 
Varra, swollen by the unusual contributions from the Dandenong 
range of hills, in an incredibly short period overflowed its banks, 
converted a large portion of our suburbs and of the southern side 
of the stream into a vast lake, and drove the inhabitants with pre- 
cipitation from their houses, All the lower lying banks of the 
river were overflowed to the a of some 40 feet. Melbourne 
became surrounded by water. ts plied at first-floor windows ; 
merely the tops of buildings indicated their situation to the eye. 


of the Ascents made by him during the year 1864, which he pre 

faced by the following o ons :— eon 
Comamittes on Balloon Experi ttricale ted in 1008, £ 

ae rates of the simowphere are la moepect ta th? 

constants Djects, po progress had been with the mn Lor 











the decrease of temperature in different states of 
mittee considered would be best attained by taking as many observations a» 
possible, st times in the year, and at times in the a 
mente had been made, for the purpose of whether the 

which hold good at one time hold good at other times of pot, 


determine whether the laws which bold good st noe Soply eames ines 
all other times of the day. The Committee have always the 


ance of magnetic observations in the higher regions of the air; the Astro- 
nomer Royal suggesting the use of a horizontal magnet, and taking the times 
of its vibration at different elevations, » method which is seldom practicable, 
owing to the almost constant revolution of the balloon. To obviate this, Dr. 
Lioyd suggested the use of a dipping-needle placed horizontally the 
ground, by means of a magnet above it, so that, when in the balloon, the de- 
viation from horizontality might be noticed, and which deviation would be 
independent of rotary motion of the balloon, The latter method has not od 
been tried, Dr. Lioyd “ene come experiments to be made before the 
strument was constructed; at Newcastie a very general wish being expressed 
that very high ascents should not again be attempted, none above 
bad since been made. 

Mr. Glaisher then described his several ascents during the year. 

The first was from Newcastle, on the Sist of August. The balloon 
earth at 6h. 12m. r.., with a north wind, and descended at five 


: 


7, at Pittington, near Durbam. The decrease of temperature within the 
200 feet of the earth in this ascent was very remarkable, no such rapid de- 
crease having been found in any other ascents. On the the 


| 
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ture was 64°, and by the time 200 feet had been a 
had taken place, the temperature being 56°; from this 

feet, there was but little change, and above this the 
from 2° to 34° in each succeeding 1000 feet, up to 7000 when the 

entered a relatively warmer current of air. 
The second ascent, on the 20th of September, 
hampton. The gas on this occasion had been prepared in J' 
a high ascent intended to have taken 


; 


: 
Ht 




















was most remarkable, having passed over the Thames into Essex; the 
balloon, unknown to the aéronauta, must have 


saseed the river and moved in 
opposite direction, and so continued till it approached the earth, when 
——— in the same direction as at first. The ascent is remarkable for the 
of 


decrease in tem: ure with increase of elevation. The air at the period 

was * and did not deetine st all until after reaching WO feet, after 

which it gradually to 35° at 4900 feet. A warm current was then 
entered, and the temperature increased till 7500 feet was attained, when 4° 
were , being the same as had been experienced at 1500 feet. It then 
Aecreased to 34° at $800 feet, and then increased slowly to 37° at 11,000 feet, a 
= pega had been experienced at the heights of S600, 6500, and 


feet in " 

After the aeary to the balloon on the 29th of September, Mr. Coxrwell 
not it safe for extreme high ascents, built a new one, capable of 
containing 10,000 cubic feet more gas than the old one, so that, if be, two 
observers 


could ascend together to the height of five miles. A new balloon, 

however, needs trying in low ascents until it proves gas-tight, before it can be 
used for great elevations ; and on June 13, it was therefore started on » small 
ascent from the Crystal Palace, at 7 o'clock; the sky cloudless and the sir 
clear, except in the direction of Lendon. An elevation of 1000 feet 

was reached in 1} minute, 3000 feet at 7h. 4m., when the balloon descended 
to 2300 feet, and then re-ascended to 3400, when, after «slight dip, it agsin 
gacended to 3550 feet, the highest point, by 7h. 28m., and then, after some 
downward course at 7h, 60m. from 2800 feet, reaching 
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Results deduced from the Meteorological Register 
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ending previous 30 with increased 3 
made in = tina retro the lino ful eines age aa 


gers Oo re ee wes in cxaeme ths Ge 
re weather, vis., from 9th A to 28th 


Torage daily temperature was 4° in defect ; and it is that 
ie dn ature fell on the nights only the days were of their ave- 


daily ture being 2f° in excess; 
rerature of the air was daily 2° below 
i p petry 4 s of the quarter were in excess to 1 2 daily; and from thie. 


i of 
time to the end of the year there was generally a 
both by day and night, particularly in the mouths bf 
The mean temperature of Jan was 36™5, 7 a whe was 
im 1863, and of lower temperature any since 1561, . 
"The on temperature of February was a 6°*1 lower than in 1863, 
4 colder than any since 1560, when it was 35°77. ‘ 
eho temperature of March was rs “s, bone tS colder than in 1863, 
d colder than any March since 1960, when it was $)°"1. 
Tome tomperatane of April was 462, vam 1°7 above the average of 
the seding 23 years, and (9 colder than 1563. 
The mean temperature of May was 53°°8, being 09 above the average of 
23 years, It was 1°S warmer t in 1863, but 1°-6 colder than in 1863. 
The mean temperature of June was 57°4, being 1°-7 below the average 
£3 years, 0-7 below that of 1863, but 1°1 higher than in the year 1862, ofthe 
The mean temperature of July was 619°, being 2° above the average 
preceding 23 years, and but slightly different from that in 1863. - 
The mean temperature of ne pest Dang! ek beins 1°8 below the average 
the preceding 23 years, 23 colder in be . 
The Oren tompanstere of September was 56°°9, of the same value as 
the average of the preceding 23 years, and 3°-2 higher in 1563. 



















generally drier. 

; amount collected in 1564 was 
average for the year is 25°53 inches, 
‘ m record, and was §4@ inches below 
in 1864 was &°3 inches, or together 13°9 inches. 
wo years ending December 1964, amounted to 36-7 

A any i eee we ba on record, 

with very fine weat at the season all over the 
which had continaed for several weeks (see the Year Bost 3 
t the bepinning of January 1564 the weather completely changed, 
4 weather was ctceedingly cold, averaging » daily defici- 
af temperature ; on the éth the deficiency was as large as 15°, and 
on the 7th, and the temperature on grass at night was as low as 
advance of vegetation. The frost broke up on the 10th, 
damp, and foggy weather set in, and till Febraary 3rd 
average dail excess of 34° of temperature. On February éth a 
set in, snow fell in many parts of the country, and till the }1th 
deficiency of daily tem ture was 74°; on some days within this 
it exeeeded 10°; a period of five days followed, ending the 16th, during 
the weather was warm ; the average daily excess was 6] nearly, From 
weather was altogether of s wintry character, with frost, 


i 





snow, and ell parts of the country. The wind blew from the north and The mean temperature of October was 50°, being the same as the average 
east, and erage daily deficiency of temperature for 16 days : enflles of the preceding 23 years, 1°-1 lower than in 1563. 
March 3rd, was 4°. Prom Bevel of to the deh the weather was Froerally whe mete red rature of poeaa re 42°0, being 21 below the average 
warm, there being an excess « 2¢° daily ; and from March 16th to the end « of 23 years, and 3°°7 er t in \e " 
a pe age a daily a the average amount of 2°. pm Ld The saaen Donn tare of December was 35°-5, being 1-9 below the average 
was an unusual number of alternati: of 23 years, and 4°7 than in e 
ture and change of weather from frost to thaw. eee The. of humidity of the air in the three months ending Jane was 
This cold and changeable weather continued to the Sth of April; the very uniform and about its average; the mean was 73, ae saturation 
average deficiency 2 ap pe from March 16 to April 8th was 1°3, being represented by 100. In the same mouths, in the years 3 
A warm set in on the 9th, and continued with ab t exception to May and 1854, the value of this element was the same, namely, 73; and it 
22nd. average excess of temperature for these 44 days was 3{° smallest value I can find back to 1941. In the yeaa 1864, 1853, and 
. Prom May to the end of the quarter the weather was cold with <lement, in June, was 67 ov 68; in the year 1808, te They was 63. 
of the few days between June 6th and 10th, and the deficiency tinguishing feature of these three in this element, as 
the Sees Zesee BD, emncented bo 35° daily those years, is therefore its uniform dryness, a oe 
At the April the weather was cold ant tot ies little pro- the diypess of the sir wes remeshallie : the Cogeess ot were 
gress could with field work. On the 9th of A: in the and 7 for July, August, and September, respectively) thes 4 : 
Weather was marked, and farmers took advantage of the change, and at the 77, and 81, 18 DO instance on oS Sk ; 
end-of the month all over the country the crops were reported as being in » paeaiiiby lass Than, Mh, SAE Heel, SD, ree as higl 
The year, therefore, was cold and dry He gyn rey 
winds, and a of 8. a fall o 
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: fo ony — on the Fine Arts, 
fe a weanlegical History of 
re by the Greet Masters into Buglond 1834, 4 

Da. J. R. Bartartrwx, formerly Principal of the Gov Sol 

page — a Librarian to the India Offer a a nn sy 

> " t troubadour of France is VeTRes 
almost invariably in the Gascon dialect. 5: mae a 

Da, Witttruas Cussrow, a profound Syriac scholar: his writings on Biblical 
and subjects are numerous and valuable 

ARISTIDR Hasson, French sculptor, @ pupil of David (d'Angers), His prin- 

works in Paris are the statoes < Railly and Voltaire, in the facade 
the Hotel de Ville; Summer and Wint« t, two colostal figures in one 
of the fountains of the Place de ia Concorde; and the statue of St. 
, &t the Madeleine. — Atheneum. 

Da. R. Duwpas anes, aa , ome of the founders of the Blenheim Free 
} physician of the Scottish Hoepital; a Fellow of the London 
Edin h, the Royal Medical, and the Chirurgical and Chemical 
Societies ; President of the British Meteor: logical Society. Dr. 
Thomson, in addition to his medical labours, found time to write and 

edit several scientific works. 

Lrowaxn Hour, Inspector of Factories, and » younger brother of Francis 
Horner. Mr. Horner was a man of large attainments, not only in 
science, but in general literature. He died in his S0th year, 2 

Ds. Barxrn, by whose death snother link is added to the long chain of dis. 
tinguished men who have perished in the cause of Africa. 

Aveveres px Benen, writer on speculative geology. He travelled much with 

* » Von me a — — ip : discussions of astronomical and 
3 and in the mind of De Bergh, a theory of the con- 

nexion between the sciences of stars and strata, entitled “A Theory, na 
Considerations on the Motion of the Major Axis, or Revolution ‘and 

pe aad the Line of Apsides of the E "s Orbit; its Causes, and the 

in its Orbital Revolutions through the Reliptic, from one 







. to the other, involving a certain Number of Y. " All the 
in of this theory were made telatively to the year 

1830, A, end of the author published an account of his theory 

a few ee. Seite ween ee , at Brighton, 

arranging a | t museum, Capt. Bergh con- 

tented Gieer seve eee eco Ban De en ne te MES. to his 

Siac geme Gunes of Petees Inundatio wd llenw aoe 

Joux WxxexaM Ancusn, painter in Water Colours, 8 popular writer on 


8 of Leipzig, who was attached to the expedition in 
tthe Buxr, the last but one of the brilliant phalanx of 
musicians belonging to the days of Beethoven, Weber, jel 
1a sig a ag ea Cstunlip pation Cannel cain 
epoch.— Atheneum. 
maker of marine steam engines, and fitter-out of steam tugs, 











fe OBITUARY. 28% 
Tuomas , of Hemel-Hempstead, Herts, He was a favourite 
SE eee iaxiguer of the Menai Bridge, and the 
inn Ci Mr. Casebourne was one of oldest —_— 
bers of the Institution of Civil having been pone 
Associate in 1838, and 1897. He was 
Mr. Telford in several of his works; and , amongst other 
duties, he was engaged in the e Fens the London 
and Liverpool Road, the Me’ Water Survey, From ae 
and for twelve years subsequently, Mr. Casebourne was engaged on = 
works in Ireland, and the extensive Longe = = 


Lough Erne was constructed under his superin' 

Casebourne removed to the locality now so well known as West ae 

sol—then a mere bamlet—to undertake the Resident Engineership 
the West Hartlepool Harbour and Docks; and since that pt ae 
has been intimately guanedion with all that related to the port, '» 

own of West Hartlepool. , 

“Vy the ely mee mechanician. He was born in the State of 
Vermont, and was educated for the medical profession. At an early 
he evinced a love for mechanics and an inventive genius : when a boy, 
use of steam power being then in its infancy, he a steam- 
engine. In 1511 he took out De ya for a screw -propeller, and — 
that eventually the ocean woul oe ee pny About 18) ~ 

sited England, returving in 1822, for the rpose 

siating-prese of his own design, and unique in many respects. One part of 
the plan, says the Birmingham Post, was to set type by — 


upon like those of the Lew yes | = ———- = - ~ 


», however, was finished, anc 
Wapier’s, then recently introduced ; but the 7 and other large estab- 
lishments having supplied themselves with this latter, the business was 
not continued. In the year 1825 the Doctor invented onede clones 
iron by bot blast, and with anthracite coal, and took out a patent = 
invention in America, Dr. Church resided in Birmingham until about re 
ears ago, when he retired — native on Vermont, where he died 
is 85th year.—Dfechanics’ Magazine, h 
Propesson Sinumax, the well-known American savant, The many volumes 
of the Journal which bears his name attest his 
to science. A private ee ee ee ae am 
Christian tleman; wit a , 
Ever oantta and happy himeelf, he tried to others the same, and 
died, as he had lived, one of the best of men. He was _— ames 
Apournes Baaways, Doctor of Philosophy, and late Professor 


iter Winerooh ts highest suthority in the art of painting on glass: 
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5 of ancient 
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any ag w Great Western Rail- 
hevoted tuterests of the Great 
and worked with unparalleled sagacity and labour 
result was, and we fear there is little room for 
ys were shortened by the wear and tear of the many 
the Western has taken part in.”"—Sherborne Journal 
m, the celebrated African explorer, whilst shooting near Cors- 
in getting over a stone wall, his gun was sccidentally 
h » the charge passed through his chest, close to his heart, and 
he died about ten minutes. Captain John Manning Speke was born 
near Taunton, in 1837: he entered the army in 1844. In 18545, in com- 
ord with Captain Burton, he explored the Somali land in Africa, snd 
8 variety of adventures, of which he pablished an sccount! in ok. 
woods M:. ine. He returned to England in the summer of } 
urkish Contingent in the Crimea. At the close of th 
&n excursion into the Caucasus, but aceepted an invitation to 
in an Expedition into the lake regions of Central Afr 2, * 
n Burton has published an scoount. They started from the Zanzi- 
bar coast in 1857, and reached the Lake Tanganyika at the 
Mountains of the Moon. Here Captain Burton was laid p by illness, 
and Speke pushed his way on to another large lake, which he reached 
t3, 1868. This he named the Victorias N’Yanes, and declared to 
be in his belief the source of the Nile. He returned to England and ob- 
tained the medals of the Geographical Societies of England and France; 
Qnd in 1860 he set out once more with Captain Grant as his travelling 
companion. The two travellers spent more than s year in the region be- 
tween Zanziburn to Kehria N*Yanza and the Nile. ‘This visit confirmed 
Speke's belief as to the Nile taking its rise from a lake; and his 
adventures by this Expedition have been published in the well-known 
work which bears the joint names of Speke and Grant. 
Jounw Tartor, ag Sas asa publisher and as a writer on curious ques- 
Among his subjects were “ Junius,” “« The Number of the Beast,” 
cote hy the Pyramids,” and “The Currency.” Mr. Taylor will 











t of the 
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fe 


be as the who started “ Sir Philip Francis as Junius,” 
eee a eens no wrpemeele hae gained for it a very wide 
adoption. Mr. Ta ht much and collected carefully before he 
committed His were of the most quiet and sedentary 


| 


were slowly wrought out: it is not a little 
‘Singular that with such a character of mind he should have worked 
through i hes, 


: an excellent historical account 
found in the Literary World, 
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OBITUARY. 
chemist of reputation 
De. Nomsarvr, long feniliarty known on 0 practical a. “ 
and ae OXerce. Inthe course ofhis studies be formed an tina ede 
* ‘with whom he was subsequently 


shi lat in 
= A 
ip wi Dr. U 
aa Rey mhemrtory Suniel analyses. Dr. Honmandy was the author of 


several works which stand high in the esti 

these am Introduction to Roses Chemistry (no ine a ie 

tconctation of soe yt Geide' Hondii arieal Chak; The Chemical 

A Haral Chemistry ; Guide to the Albali pen ue Die 

Ailas—a work of great value to students of ace ney oe = 

‘ of the Chemical Atlas. His latest a t i p of 

area wv ntributions to the new edition of Dr. ee 

Arts amt Manafactures. Dr. Mormandy _ —— pote ie 

enth The most important o hese 

Sieassten = the dintillation of sérated fresh water from nea water, 

name 


rs 


, 


EERE 


invention has proved of the greatest value to —— 
assumed the 5 ion of a practical necessity for Pp a 
t ers. Dr. Normandy has left » scien’ 











oovan-gormng r 
lh be lon membered with respect.—Laneet. i 
Da. Ru pourn Waewns, of Gottingen, 4 gusceesce Of sey per 
chair of Medicine in that University. His contribution: ~ a 


. e German translator of Prichard 
ee wl in which he had a coadjutor. of late years 
has devoted his chief attention to the anatomy 0 hen brain, 
determining its weight and the form of its feet mee « : 
men eminent for intellectual power. In ——— r 
of St. Petersburg, be took the initiatory part _ 
ing of Anthropologists at Gottingen, in _ os vo 
Wagner's future fame will chiefly rest is that a . 
which he represented the Orum ovarte in neue classes 
kingdom. His Icones Physiologice and ne a 
and still are of great ae oe ie ae oe 

owas & very accompis . 
2 hal Latterly he became more and mate ‘ 
tance and value of craniology in the study of t natdral history 


and in the positive distinction of races. 


“er it 3 
Gronex Laxce, painter : he greatly + in —_ subjects. : 


x Luxc, caricaturist and popular ilb r 

a Seomees, R.A., painter: his architectural subjects are unrivalled, 

Da, Muwno, the distin shed amateur ee 4 rT 

Ricuarp Rovers, one of the oldest 0! Fes : a ey no 
of the self-acting mules and mechine OF = ~ Fe a 2 
inventor of the Jacquard punching-mac! aiahanent ae 
Mr. Roberts aided essentially the accom! a ey 
of combined efforts, the Britannia Bridge. rb wen part 
the realization of the more extended work, oh ictoria br 
the Bt, Lawrence, Montreal. This invention followed 

: 6 ing holes for ri 

devoted to 


numercus 
Natarui History of Ma 


il 
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d generally, 


with of an seurees ‘ 
of 100,000 horses, almost every pair of engines differs somewhat in 
details of construction. Lron boat-building on the Thames was initiated 
the Maudalays, although it has now become a separate and 
t of engineering. The istrodnetion of the screw. 
the Messrs. Maudslay, in conjunction with Mr. Joshos 
hose death took place last year—to try a series of experiments 
with almost every imaginable kind of propeller, with important rewulta 
for the guidance of others. In nearly all these works Mr. Thomas H. 
Maudsley was ically engaged.— Mechaasws’ Magazine, abrvdged, 
Jouw Raxsary M'Cutocn, writer on Political and Eoomompcal Science. 
Jamus Herwoop Maaxiawp, D.C.L., a sound archeologist, and » scholar 
of attainments. 
Siz Joux Watsox Goxpox, portruit-painter, President of the Sooftish 





Sewton, s distinguished writer on Politics and Political 
Senior waa twice appointed to the Chair of Political Eoonomy 
at Oxford. He was the author of several works on his favourite science, 
his last volume being an aceount of his travels in the East. 


Nassav Wiis 





Tas tare Joux Tarton, F.2.8., F.G.5.—Of this eminent scientific man, 
in 1963, a notice was inadvertently ochitted in the Year-Book of 

Pacts, 1864. Mr. Taylor was the cidest of a Norwich family, distinguished 

for their talents, He was brought up as a land-sarveyor and civil engi- 

neer; and, when 19 years of age, undertook to manage the Wheal Friend- 

near Tw , amine which, under his care, became very profit. 

; and the working of which is still continued, In 1803, he projected 
> the Tavistock Canal, with three miles tunnelling through a hill of gramte 
and other hard rock, The execution of this canal led to the discovery of 


¢ 





_ Wheal Crown-dale and Wheal Crebor, both which produced large quan- 
, ie of orem, This, and other successes in Cornwall and the north of 
Kr Wales, brought Mr. Taylor into great te as a mining 
{ . In 1824, explored the mineral wealth of Mexico, his 
Gg Tn SE By ay 
: $ was ) mines 
ee i ' 1824 have since become somaeiaiar successful. r. Taylor's firm num- 
a bered some of the best mines of the day. is epls core ee 
Ss connected with mining ; proposed a Mini ; was one 0 
A, sortions Felloweof the Genlonical Society. Tie was alsoone of the founders 
ae sites Belles Anmnsiation, sad tn Treeceres antl te ee atieat artiate 
nS kh tied Se accepted.— Abridged from an excellent article 
2 dew i int Journal, April 11, 1863. 
des Prot a a pe es who December 24, 1363, with 















, the, 


t, Dr., on Ozone, 181. 
Alloy* quntaining Tungsten, 191. 


ST 


Aluminium, on, 
Steel, 50 


American 
Ameos's Wrought-iron Gen, 24, 


Ammonia Extingu) 
Ammonium, the M 


Animal Organizatic 
Development of, 


Antiquity of Mank 
Armetrong and W 


tion of, 206. 
nent, 110. 


te 
‘Atlantic T 


pee eee 
of Animals, 215. : 
Colouring of, 137. | Caleul 
us for Silkworms, 2). 


ls, Destructive, ia France, 225. 
Anta, to Destroy, », 
Ants, White, Ravages of, 4. 
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Cables, India-rubber covered, 162. 
Calcium, ion of, 188, 

achine, American, 118, 
Calcutta, Great Storm at, 274. 
w2 Caloric Battery, New, 156. 

; Calorie En , 76. . 
Carbonic Acid from the Interior of 
the Earth, 175. : 

‘ Carbonic Acid Gas, Decomposition 
of, 175. 

shing Fires, 53, | Carbonic Acid in Manchester Air, 177. 
etal, 187. | Carbonie Oxide of Iron, 158. 

P Chemical Research, recent, 166. 


Anemometer, New, 141. recent, 
ee m, Succession and | Chimpanzee, Zoological Society's, 225. 
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